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Another page for YOUR BEARING NOTEBOOK 


For high-precision gear trains 
TIMKEN bearings 
are just the ticket 


Shaft deflection or end-movement in a lathe gear train 
causes inaccurate meshing of gears, excess wear and loss 
of precision. So to insure shaft rigidity, leading machine 
tool designers specify Timken® precision bearings for 
spindles and other shafts. Due to their tapered construc- 
tion, Timken tapered roller bearings carry thrust and 
radial loads in any combination. Shafts are held in proper 
alignment. Accurate meshing of gears is assured. 





How fo mount 
tapered roller bearings 
in a lathe head 


The two single-row Timken precision bearings on the 
spindle are mounted indirectly. On the spindle end, the 
cones are pressed to the spindle shoulder. The bearing 
on the opposite end is backed by a collar, gear and nut. 
A two-row, indirectly mounted bearing is used on the 
pulley end of the input shaft. The remaining Timken 
bearings are directly mounted, and shim-adjusted. 





How you can learn 
more about bearings 


Some of the engineering problems you'll face 
after graduation will involve bearing applications. 


TRADE-MARK REG. U. 8. PAT. OFF If you’d like to learn more about this phase of 
engineering, we'll be glad to help. For a copy of the 
TAPERED ROLLER BEARINGS 270-page General Information Manual on Timken 
Bearings, write today to The Timken Roller 
Bearing Company, Canton 6, Ohio. And don’t 

forget to clip this page for future reference. 


NOT JUST A BALL © NOT JUST A ROLLER C> THE TIMKEN TAPERED ROLLER c> 
BEARING TAKES RADIAL @) AND THRUST -@- LOADS OR ANY COMBINATION spe 





The 
Westinghouse 
Plan 


The new Westinghouse 
Educational Center was 


A straight line is the shortest distance in careers, too. At Westinghouse 
we assume the responsibility of defining that line clearly for college 
graduates who join us. Only in that way can you get set right, avoid 
costly trial and error procedure . . . and achieve surer success, 

With the Westinghouse Plan, you start an orientation program at the 
new Educational Center. Here, you learn about Westinghouse, its 
products and operation. You make new friends and contacts that last 


designed to meet the full 
requirements of an in- 
dustry training program. 
Auditorium, classrooms, 
magazine and study 
rooms, plus recreation 
and hobby rooms... 
darkroom for photog- 
raphers, radio center for 


hams, billiard, card and 


through the years. game rooms. 


This is followed with basic training, where you learn industry and 
industrial organization and have an opportunity to see the many fields 
of endeavor and diverse careers open to you at Westinghouse ... in 
research, engineering, manufacturing and application. 

In a short time, you gain a clear understanding of business and 
industry from top-ranking men in their fields . . . and have the benefit 
of personal counsel in selecting the field for your career. 

For more details about the Westinghouse Plan for college graduates, 
send for our 32-page booklet—“Finding Your Place in Industry”. 

G-10171 


EDUCATIONAL DEPARTMENT 





To obtain copy of 

“Finding Your Place in Industry”, consult Placement 
Officer of your university, or mail this coupon to: 
Mr. J. H. Spraggon 

District Educational Co-ordinator 

Westinghouse Electric Corporation 

40 Wall Street 

New York 5, N. Y. 
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To keep 


To fulfill its tremendous task of build- Design Engineers: 

ing engines and other aircraft com- ALBERT KAHN ASSOCIATES, DETROIT, MICH. plant 
ponents for defense and civilian needs, General Contractors: 

United Aircraft Corporation is in an THE WADHAMS & MAY COMPANY, HARTFORD, CONN. 

almost continuous state of expansion. Piping Contractors: 


» 
THE LUMSDEN & VAN STONE DIVISION operating 


An addition to the power house at —_ sc1pwest PIPING & SUPPLY COMPANY, INC., BOSTON, MASS. 
the main plant in East Hartford ey 
(below) has recently been completed. tie j 
The $12,000,000 Andrew Willgoos ie oe a costs 
og 





Turbine Laboratory was finished and 

put in operation on jet research in the . 4 

past year. Under construction are new | to 

plant facilities at the Pratt & Whitney nA J da 257K 

Aircraft Division in North Haven, é g F iJ 2s down to 
and the Hamilton Standard Division : 

in Windsor Locks, Conn. 


ra 


When it comes to plant operation, 
United Aircraft is right down to earth. 
To make sure of lasting efficiency and 
low maintenance in fluid control, 
they chose Jenkins Valves for all of 
these new buildings. At the right is a 
typical valve station in the vast net- 
work of piping at the Willgoos 
Laboratory. 


Long a leader in the development 
and production of piston engines, 
notably the famed Wasp, the Pratt & 
Whitney Division is now a major pro- 
ducer of jet engines like the J-48 
Turbo Wasp that powers the Navy’s 
new Grumman Panther, shown above. 





On their low upkeep cost record, Jenkins Valves are being 
specified for more and more of the new industrial plants, the 
modern commercial, institutional, and municipal buildings that 
are setting new standards in operating efficiency. 

Despite their extra value, proved in every type of service, 
builders pay no more for Jenkins Valves. That’s why, for new 
installations, for all replacements, the Jenkins Diamond is their j 
reliable guide to lasting valve economy. Jenkins Bros., 100 Park 
Ave., New York 17, Jenkins Bros., Ltd., Montreal. bs 


SOLD THROUGH LEADING INDUSTRIAL DISTRIBUTORS EVERYWHERE 


























How Honeywell Controls help bring you 
a clear picture of the Bob Hope Show 


You often hear folks remark on the clear, vital role in the modern world. 
undistorted TV pictures they enjoy. Today, for example, fabulous new 
; “It’s almost like having the entertainers controls for aviation, guided missiles 
in your living room!” they say. and atomic energy are being developed 
a These lifelike pictures are no accident by the men in our expanding engineer- 
A —they call for the greatest care in pro- ing and research sections. Many of these 
ducing your TV set. For example, con- workers are keen-minded young men 
$ sider how picture tubes are built. At only recently graduated from college. 
. " half a dozen manufacturing stages, a Equipped with the latest scientific 
J tiny difference in temperature or vacuum instruments, they find their work at 
can make a big difference in picture Honeywell often calls for fascinating 
_ quality. So, many makers control their research in the realm of pure science. 
= ovens and other equipment with super- There’s real opportunity for engineers 
7 S J sensitive electronic instruments built by at Honeywell—for this is the age of 





Honeywell’s Industrial Division. 


Automatic Control, everywhere you turn. 


And this is just one of many important And Honeywell has been the leader 
fields where Honeywell controls play a _ in controls for more than 60 years! 











America lives better— works better with Honeywell Controls 
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For information about opportunities in our engineer- 
ing and research departments write us, stating your 
qualifications. Depending on the location you prefer, 
send your letter to Personnel Dept., Minnea volis- 
Honeywell, Minneapolis 8, Minn.; p ersonnel Dept., 

Minneapolis-Honeywe ell, Brown Instruments Divi ision, 
Philadelphia 44, Pa.; or Personnel Dept., Minnea 

olis-Honeywell, Micro Switch Division, Wins sport, th. 
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Homocarb furnaces in auto plant 


n Coal Pile to Bus Bar 


in central station 


LOOKING FOR OPPORTUNITY? LOOK AT L&N! 


Because instruments are_ basic 
both to industrial and to scientific 
work, the instrument field ranks 
high in opportunity. As long as men 
make pig iron or pills, guns or butter, 
clothing or kilowatts or gasoline, in- 
dustry will use more and more instru- 
ments on the production line. As 
long as scientists ‘‘unscrew the 
inscrutable” they will need instru- 
ments for laboratories, defense proj- 
ects, and industrial research. 

Asa result, L&N job opportunities 
are quite varied. The openings in 
sales engineering utilize technical 
training in the examination of proc- 
esses, and in selection and application 
of correct instruments in industrial 
plants. Other openings are in re- 
search and still others in engineering 
development of L&N products. Also 
beckoning are production, advertis- 
ing, inspection and other operations. 


We make es balance-type 


electrical instruments for controlling, 
measuring and indicating tempera- 
ture, chemical concentration, com- 
bustion, frequency & load, flow and 
other conditions. We make heat- 
treating process equipment complete. 
We make laboratory-type instru- 
ments in forms for scientists from 
freshman to Ph.D.-plus. 

Our chosen portion of the auto- 
matic control and instrument field 
is in high-precision, high-dependa- 
bility equipment. Commercially, we 
are one of the leaders; we have 
grown in every decade of our history, 
and continue to grow. And we are 
innovators; we pioneered many basic 
developments . . . are pioneering 
others, and will continue to do so. 

Personnel-wise, the Company’s 
a are modern and progressive. 

Ne have long had group insurance, 


LEEDS & NORTHRUP CO. 


INSTRUMENTS *« AUTOMATIC CONTROLS « FURNACES 
4915 STENTON AVE., PHILADELPHIA 44, PA. 


Buffalo 
New York 


Boston Chicago 


los Angeles 


Atlanta 
Houston 


Agents in Principal Countries 


Cincinnati 


Pittsburgh San Francisco 


Cleveland Detroit Hartford 
Seattle St. Lovis Tulsa 


Jel. Ad ENT(13) 


hospitalization, pensions and finan- 
cial assistance for post-college 
education. Compensation includes 
profit-sharing as well as salary. L&N 
will continue to offer present oppor- 
tunity and a substantial future. 

If you have good grades in engi- 
neering or in a science major, and a 
good general record, we will welcome 
the opportunity to discuss a specific 
opening with you. Asa starter, just 
check below the activity you prefer 
and mail the coupon to us. 





COLLEGE COURSE 





Field 
of 
Work 


Chem. Engrg 
Chemistry 


Elec. Engrg. 
Ind’l. Engrg 





Engineering 
Research 











_Sales Engrg. 









































We hired an engineer over Berlin 


“The Boeing Flying Forts came through 
a wall of flak and fighters that night to 
hit Berlin right on the nose. They never 
let us down—not then or on any of the 
raids to come. I was proud to fly the old 
Boeings. Now I’m prouder still to be on 
the great engineering team that designs 
the new ones.” 


Boeing engincers feel that way. And 
they’d be honored to have you join 
them as they pioneer in dramatic new 
fields of aviation. 

The steady growth of Boeing’s Engi- 
neering Division over the past 35 years 
is an index of its stability. There’s great 
work to be done here in all phases of 


aircraft design. Boeing engineers are 
now working on such truly exciting 
projects as the world’s hottest jet bomb- 
ers, the B-47 and the B-52; on secret 
guided missile programs, on the new 
Boeing gas turbine engine and other 
revolutionary developments. 

At Boeing you'll find some of the 
world’s best research facilities and you'll 
work with the men who have helped 
establish Boeing’s world leadership in 
the fields of aviation research, design 
and engineering. 

You can live in the Pacific North- 
west, at Seattle; or, if you prefer, you 
can settle in the Midwest, at Boeing’s 
Wichita, Kansas, Division. Your in- 


quiries will be referred to the plant of 
your choice. 

So plan now to build your career at 
Boeing after graduation. Salaries are 
good, and they grow as you grow. Boeing 
has present and future openings for 
experienced and junior acronautical, 
mechanical, electrical, civil, electronics, 
acoustical, weights and tooling engi- 
neers for design and research; for servo- 
mechanism designers and analysts; for 
physicists and mathematicians with ad- 
vanced degrees. 

For further information, 
consult your Placement Office, or write: 


JOHN C. SANDERS; Staff Engineer — Personnel 
Boeing Airptane Company, Seattle 14, Washington 
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CHEMICAL PROBLEM... 
. . . to provide a tough material 
for the heads of “‘soft-face”’ ham- 
mers used to form sheet metal in 
such work as the fabrication of 
airplane sections. 


SOLUTION... 
... Hercules® Ethyl] Cellulose . . . 
an extremely tough and durable 
plastic widely used for tool parts 
and other industrial needs. No 
other low-cost plastic can match 
its impact strength and resistance 
to distortion from humidity and 
temperature extremes. “‘Ethyl’’ 
now plays a major role in many 
key defense and civilian products. 


COLLEGE MEN... 


This is but one example of the 
far-reaching chemical develop- 
ments in which you could partici- 
pate at Hercules—in research, 
production, sales, or staff opera- 
tions. It suggests the ways Her- 
cules’ products serve an ever- 
broadening range of industries 
and end-uses. 





Hercules’ business is solving problems by chemistry for industry... 


. . . textile, paper, rubber, insecticides, adhesives, soaps, detergents, plastics, paint, varnish, lacquer, 
to name a few, use Hercules® synthetic resins, cellulose products, chemical cotton, terpene chemi- 
cals, rosin and rosin derivatives, chlorinated products and other chemical processing materials. 
Hercules® explosives serve mining, quarrying, construction, seismograph projects everywhere. 
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H fe R Bs rf rs E S | HERCULES POWDER COMPANY Wilmington, Delaware 


Sales Offices in Principal Cities 
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Anyone who has ever seen loco- 
motives being loaded out by a crane 
for overseas shipment will never 
forget the spectacle. He may have 
been making a habit, since child- 
hood, of viewing construction pro- 
jects in his own community, enjoy- 
ing the thrill of seeing heavy steel 
beams and girders raised almost 
miraculously to the upper floors of 
high office buildings and ware- 
houses. But seeing a 100-ton float- 
ing crane lift a full sized locomotive 
off a wharf without apparent effort 
and load it gently into a ship’s 
hold is an experience warranted to 
make even the most experienced 
“sidewalk superintendent” marvel. 
If he is an engineer, he will realize 
that the goliath of floating cranes 
at which he is looking embodies just 
about the ultimate in today’s engi- 
neering knowledge in the fields of 
cantilever truss design, self-con- 
tained diesel-electric power plants, 
and electric controls. 

Crane designers are doing won- 
derful things today. Only a few 
years ago, a 450-ton twin crane was 
installed at a Naval shipyard in this 
country, but larger, more flexible, 
more efficient cranes are already 
taking shape on that industry’s 
drafting boards. Today’s cranes 
represent tremendous progress on 
the long road of development in 
weight-lifting—a road which ex- 
tends back 5,000 years into an- 
tiquity, to the time when kings built 
great tombs of heavy stones which 
first had to be transported long 
distances, then elevated into place 
by the labor of thousands of human 
slaves. The history of cranes forms 
an excellent base on which to build 





The $70,000,000 ship S.S. United 
States nears completion at Newport 
News. Able to accommodate 2000 
passengers and a crew of 1000 in 
peacetime, the vessel could, in time of 
emergency, be concerted into a troop 
transport capable of carrying 14,000 
men 10,000 miles without stops for 
fuel, water, or food. —Westinghouse 
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CRANES 
THROUGH THE AGES 


HOWARD C. YOUNG, M.E. ’19 


a knowledge of mechanical and 
electrical engineering and for ac- 
quiring some fundamental princi- 
ples of civil, structural, and marine 
engineering as well. 


Oldest Hoisting Device 

Our oldest record of a hoisting 
device is an Assyrian bas-relief 
about 4,000 years old, now in the 
British Museum. It shows a warrior 
outside a besieged castle cutting a 
rope to which the defenders had 
attached a bucket and were trying 
to draw up water. The rope ran 
over a pulley-block, a device known 
to the ancient Egyptians and prob- 
ably also to the ancient Chinese. 
The first recorded machine for lift- 
ing was the “shadoof,” a simple 
appliance used by the Assyrians 
even before written history began. 
This was an early form of counter- 
poised sweep, similar to that used 
even today in Egypt and by other 
Mediterranean ancient folk for 
raising the life-giving water to irri- 
gate crops in outlying areas while 
the Nile sank below the level of the 
fields. A lift of about 5 to 15 feet 
was possible with the shadoof; for 
greater lifts double and _ triple 
shadoofs were employed. 


China—The Water Wheel 

An improvement on the shadoof 
for lifting water was the water 
wheel, used in China for several 
thousand years and still in use 
there. It carried a number of bam- 
boo cups in oblique position on the 
circumference of an undershot wheel 
which, when dipped into a stream, 
raised the water and emptied the 
cups into a trough while in the 
highest position. Later, in Egypt, 
the “saqquieh” was used to save 
human labor. In this machine were 
wheels geared into other wheels 
at right angles and arranged to 
elevate an endless chain of rope 
and pitchers; the device was op- 
erated by a harnessed animal, 
usually a buffalo, going round and 


round a fixed pole. The saqquieh 
is said to have been introduced into 
Egypt by the Persians, in 527 B.C., 
and it is still used there. 


How Were The Pyramids Built? 


Historians differ in their beliefs 
as to whether or not weight-lifting 
machinery was employed in the 
building of the Pyramids. These 
huge tombs, erected about 3,000 to 
2,750 B.C. by Egyptian kings as 
future memorials to themselves, 
certainly required great ingenuity 
and mechanical skill for raising 
heavy stones and granite blocks 
into their proper places, but no 
indication of the mechanical con- 
trivances used in their construction 
has been left. Coguet believed that 
the “engines” mentioned by the 
historian Herodotus (484-425 B.C.) 
for “raising the stones from layer 
to layer” were an early form of the 
shadoof, with a rotating movement 
added. He concluded that a number 
of those primitive cranes were 
placed in pairs on the lowest tier, 
and so on, tier by tier, until the 
top was reached. The levers were 
operated, he believed, by a number 
of men holding and pulling on the 
ropes. Other researchers, like Com- 
mander F. M. Barber, U.S.N., writ- 
ing in 1900, reported that the Pyr- 
amids were built by the use of large 
inclined planes, perhaps 5 miles in 
length, and that no labor-saving 
machinery was used. Still others 
who have visited Egypt to study 
the Pyramids felt that mounds of 
sand, sometimes faced with brick, 
and wooden frameworks, or 
“rockers,” combined with levers 
and blocking, were used to raise the 
stones in those remarkable struct- 
ures. But by whatever method they 
were built, the Pyramids represent 
the earliest known important build- 
ings for which heavy weights were 
moved into place. 


Archimedes Lifted Weights 
Archimedes (287-212 B.C.), the 


9 








greatest mathematician and scien- 
tific writer among the ancients, 
made important contributions to 
the development of weight-lifting 
equipment. He invented the com- 
pound pulley, and was the first 
man to realize the enormous power 
that can be exerted by levers. The 
simple machines such as the lever, 
the wheel, the inclined plane, the 
screw, and the Ww edge, had been 
known for ages, but Archimedes 
utilized these principles and invent- 
ed machines which to the eyes of 
the people of his day seemed super- 
natural. Once, to demonstrate the 
power of the pulley and lever, he 
used a tackle and capstan to haul 
a ship out of water and up on the 
beach while operating the device at 
a distance, holding only the head 
of the pulley in his hand and draw- 
ing leisurely on the ropes. He also 
devised machines of war known as 
“trebuckets” that shot immense 
stones from powerful spring levers. 
According to Plutarch, he used sim- 
ilar machines which “lifted the 
enemy’s ships high into the air by 
an iron hand or beak like a crane’s 
beak, and when they had drawn 
them up by the prow and set them 
on end upon the poop, plunged 
them to the bottom of the sea.” 
The Archimedean Screw, a machine 
for raising water, is said to have 


Fig. 2. Early walking crane, used on 
quays by the Dutch and English from 
1700 to 1800. 











been invented by Archimedes. 
That was simply a water-tight cyl- 
inder enclosing a helix with a half 
turn of its lower, open end im- 
mersed in the water. By turning the 
machine, water was lifted mech- 
anically. (Incidentally, it was the 
first form of mechanical conveyor 
of the type we know today. ) 


Romans Used The Gin 

According to the engineer Vit- 
ruvius, the early Romans, who had 
a considerable amount of technical 
knowledge, used tackles, capstans, 
levers and cranes in constructing 
their buildings. They used the gin 
around 24 B.C. for operating cranes 
and the other lifting devices of 
their day. The gin consisted of an 
upright wooden axle to which was 
fastened a hollow wooden cylinder, 
or cake, around which a rope wound 
horizonally; the ends of the rope 
were supported by pulleys over 
which the load was raised and 
lowered. A beam 7 or 8 yards long 
was fastened transversally across 
the vertical axle, and a horse was 
harnessed to each end of the beam. 
One theory of the origin of the 
term “horsepower” is that an ordin- 
ary horse, traveling at the steady 
rate of 2 1/2 miles per hour, or 220 
feet per second, could pull a steady 
load of about 150 pounds, which is 


Fig. 3. Placing the wheel on the jib and 
liberating the man was the first improve- 
ment on the walking crane. 


Fig. 1. A double shadoof used by the 


Assyrians about 2400 B.C. 


Babylonian Post-Dispatch 


equivalent to 33,000 foot-pounds 
per minute, or one horsepower. 


Dutch Shippers Used Quay Cranes 


The Dutch are credited with 
having first used mechanical weight- 
lifting devices commerically on a 
broad scale. Around 1700 their 
river and ocean shippers employed 
a crude, complicated form of crane 
on quays for loading and unloading 
merchandise. The British borrowed 
the idea and used a number of 
those devices on their wharfs in the 
eighteenth century. Many of these 
were operated by men walking on 
steps inside the periphery of a 
large hollow wheel. The wheel of 
those primitive cranes was about 
15 feet in diameter. The rope was 
wound upon an axle about 14 inches 
in diameter, then passed over guide 
rollers to the jib of the crane which 
projected out over the hatchway 
of the ship. The jib was pivoted and 
could rotate about 270 degrees to 
deliver goods upon the quay. To 
land the goods the man in the crane 
walked backwards, which was 
dangerous and caused numerous 
accidents. 

The first improvement in those 
early cranes was to reduce the large 
wheel in size and fix it upon the 
jib, thus liberating the man. The 
upright post was fixed in the 
ground and its top equipped with a 
pivot upon which the jib turned. 


Fig. 5. Early hand-powered crane, about 
1 
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Up until about 1850 all cranes were 
made almost entirely of wood, but 
as time passed individual cast iron 
sections were employed and chains 
substituted for the ropes. After 1850 
most cranes were made of iron. 
The industrial revolution in 
Europe saw several forms of cranes 
used in foundries. Probably the 
simplest form was the smithy crane, 
where a single tie rod supported 
a horizontal track allowing the 
pulley blocks to travel 
the smith’s hearth and the anvil, 
the entire assembly being support- 
ed either by a wall or by the steel 
post to which it was pivoted. The 
pulley block was slung from a light 
trolley, which was traversed by 
simply hauling on the block chain. 


between 


The First Locomotive Cranes 

Commander Barber, U.S.N., in 
his book, “The Mechanical Tri- 
umph of the Ancient Egyptians,” 
describes the first models of loco- 
motive cranes. He credits Henry 
Maudsley of England with build- 
ing the first locomotive crane in 
1811. That crane was operated by 
hand power. Commander Barber 
further states that it has been es- 
tablished that James Taylor of 
Birkenhead, England, was building 
steam derricks in 1839. These were 
pillar cranes having a fixed radius 
wooden jib and post. They had a 
single steam cylinder and were de- 
signed for use in a stone quarry. In 
1853 Taylor patented an improved 
steam winch with a link reversing 
motion, double cylinders, and no 
flywheel. 

Appleby Brothers of London 
built their first steam cranes inde- 
pendently and at about the same 
time as Taylor, but they reached 
the market a few months later than 
his. Appleby hand cranes were 
exhibited at the International Ex- 
hibition at London in 1851, and 
their steam cranes at Paris in 1867 
and Vienna in 1873. There is evi- 
dence to indicate that Taylor’s 
travelling jib crane, made in 1859 
or 1860, may have been the first 
successful crane of that type. In- 
cidentally, the first steam locomo- 
tives of American manufacture ap- 
peared in 1880 when the Industrial 
Works of Industrial Brownhoist 
Corporation made a standard guage 
railroad steam shovel. That was 
followed in 1886 by their 20-ton 
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Top: Fig. 4. James Taylor's traveling jib crane, made in 1859 or 1860. Bottom: Fig. 6. 
Special crane, giving level travel, made about 1880 by Babcock and Wilcox. 


steam wharf crane mounted on a 
four-wheel railroad car. 
Overhead traveling Crane 

Figure 5 shows an early hand 
powered travelling crane that came 
into use in England about 1850. 
This type of crane was originally 
used to move heavy mahogany 
logs in lumber sheds, travelling 
across the shed on wheels and 
tracks. It was operated by workmen 
standing on the crane at each end, 
as shown. Several of these cranes 
had to be used for long sheds, how- 
ever, which was a disadvantage. 
Later, framework to carry the rail- 


way was installed along the full 
length of the inside walls of new 
buildings. One crane could then 
cover the entire floor area by mov- 
ing along the length of building 
while the carriage was travelling 
across it. This gave an extremely 
useful machine; it was forerunner 
of our present-day large overhead 
cranes. It is belived that the first 
overhead crane of this type was 
built in England in 1850. That one 
was operated by steam. Unfortun- 
ately, the manufacturer’s name has 
not been recorded. 

Simple hand cranes are still used 
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After graduation, Mr. Young 
worked as an illuminating engi- 
neer in the lamp and lighting field, 
being employed by General Elec- 
tric Company (Nela Park), Genera! 
Electric Supply Corporation, The 
Miller Company of Meriden, Con- 
necticut, and Associated Gas and 
Electric Company, Elmira, New 
York. 


He was Lighting Director at 
Elmira for 4 years, supervising the 
work of peopl gaged in de- 
veloping the Company’s residen- 
tial, commercial, and _ industrial 
lighting loads in 3 states. During 
World War Il he was Educational 
Director for C. G. Conn., Ltd., Elk- 
hart, Indiana, and trained about 
2000 new employees in war pro- 
duction operations for manufactur- 
ing aviation precision equipment 
(horizon-gyros, altimeters, and 
special parts) for the United States 
Army and Navy. He also taught 
12 Purdue ESMWT courses there 
for the firm’s technical personnel, 
including mathematics, engineering 
physics, engineering drawing, pro- 
duction methods, time and motion 
study, and quality control. Since 
1946 Mr. Young has been located 
in Washington, D. C., employed 
first as an engineer with the De- 
partment of the Navy and after 
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January 1951, as Chief of the 
Manuals Section, Federal Civil De- 
fense Administration. 

He is chairman of the Finance 
Committee of the Washington 
Chapter of the American Society 
for Safety Engineers. Among his 
government publications are “Safe 
Work Practices in the Naval Shore 
Establishment,” “Instrumentman 3 
& 2,” and “Instrumentman 1 & 
Chief,” new engineering training 
courses for Navy enlisted person- 
nel, 





Fig. 7. U.S. Kearsage crane undergoing a 250 ton test. This is an example of a 
sea-going crane, 


—Wellman Engineering 


in all countries for occassional 
service, such as the transportation 
of baggage and freight at railroad 
stations, where it would be imprac- 
tical to employ a larger, more ex- 
pensive crane. They are usually 
mounted on a four wheeled truck 
or small flat car. These hand cranes 
generally employ a counterbalance 
to make them stable in operation. 
In the early models the balance 
weight was usually fixed at con- 
stant radius, although some had 
balance boxes fitted with rollers 
by which the box and its weight 
could be moved inward or outward 
to accomodate various loads. 


Rope Driven Traveling Crane 

A form of power crane popular 
in England about 1865-1867 was an 
arrangement for transmitting power 
in which an endless rope, driven 
continuously at high speed in a 
foundry, could be made to give 
motion to any part of a crane by 
placing the rope in contact with 
grooved pulleys of various diame- 
ters. The moving rope could give 
the crane either longitudinal or 
transverse motion, or it could fur- 
nish power for hoisting. This scheme 
had the advantages of economy 
and cleanliness, and the crane’s 
parts could be made of lighter metal 
than usual, since the source of power 
was not carried by the machine 
itself. These early travelling cranes, 
commonly called “fly-rope cranes,” 
were also used on English docks and 
wharves and at locomotive fac- 
tories. 


Lever Derrick Crane 

Babcock and Wilcox, Ltd., Eng- 
land, introduced an unusual type of 
derrick crane in 1880. They first 
had that special feature which has 
since been utilized successfully in 
level luffing wharf cranes. A twin 
quadrant lever was hinged to the 
jib ahead of the mast and tied to 
the mast top by a pair of guy ropes. 
This gave almost level luffing 
movement to and from the mast, 
and had the additional advantage 
that the speed of the horizontal 
motion decreased as the smallest 
radius was approached. Luffing 
was accomplished by a single hand 
lever on those early models. Later, 
in 1923, a linkage was added to 
the boom of these machines which 
gave them maximum speed at the 

(Continued on page 32) 
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(In the December issue the 
author discussed the general his- 
tory and uses of the cationic deter- 
gents. He concludes with a des- 
cription of their chemistry and in- 
dustrial technology. ) 


A discussion of the principal 
types of cationic detergents will be 
helpful before taking up the raw 
materials of their manufacture. The 
cationic portion of the detergent 
molecule may vary considerably as 
illustrated by the following types. 

I—Non-Cyclic Type. The general 
formula may be represented as: 


+ 


oe 


| 
N—Rz| X™ 


| 

Ry 
R,, R., R,, and Ry, represent or- 
ganic radicals or chains and X the 
anion, usually a halide. 

In the simplest type R, is a long 
aliphatic chain, while R,, R,, and 
R, are methyl, ethyl or other short 
chain groups; for example, cetyl- 
trimethyl ammonium bromide. Both 
R, and R, can be long aliphatic 
chains giving dialkyl dimethyl am- 
monium compounds. Another vari- 
ation is where R, and R, are methyl] 
groups and R, is a benzyl group, 
giving alkyl dimethylbenzyl am- 
monium compounds, e.g., cetyldi- 
methylbenzyl ammonium chloride. 

J]—In this group the long alkyl 
group contains unsaturated link- 
ages or in others, an aromatic ring. 
For example, diisobutylphenoxy, 
ethoxyethyldimethyl-benzyl = am- 
monium chloride. 


di-isobutyl-phenoxy-ethoxyethyl- 
dimethylbenzyl ammonium chloride 
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I1I1—Cyclic Type. Three of the 
nitrogen valency bonds from part 
of a cyclic compound, e.g., cetyl 
pyridinium chloride and _ lauryliso- 
quinolinium bromide. 


CH (CH)gm Or 


Quaternary ammonium com- 
pounds lead the field both in num- 
ber and tonnage. The other catio- 
nic detergents are quite diversi- 
fied in chemical make-up and pro- 
cessing methods. Therefore the cen- 
ter of the discussion will be on the 
“quats”. The quarternary ammon- 
ium compound is built around a 
nitrogen atom which is pentavalent, 
four of the valencies being attach- 
ed directly to adjacent carbon 
atoms of organic radicals and is 
represented by Type I. 

Fats and Fatty Acids 

Fats are a basic raw material 
for cationic detergents, as for the 
manufacture of soap. Fats are im- 
portant because they furnish the 
alkyl (R) groups. They are for 
the most part mixtures of glyceryl 
esters of fatty acids. These mix- 
tures generally contain at 
five, and frequently more, different 
fatty acids and only small percent- 
ages of simple triglycerides (such as 
triolein) and are usually highly 
heterogeneous. The particular acids 
found are influenced by environ- 
ment, fats from land animals con- 
taining large amounts of C,, and 
C,, saturated, and unsaturated 
acids. 

Palmitic acid is the most abun- 


least 


dant and widely distributed of the 
naturally occurring saturated fatty 
acids. Nearly all fatty substances 
which have been studied have been 
found to contain it to some degree. 


All animal life and many vegetable 
fats and waxes contain stearic acid. 
From the commercial standpoint, 
oleic, linoleic, and linolenic acids 
are the most important unsaturated 
acids. In general, the fatty acids 
present in animals have no more 
than eighteen carbon atoms in a 
series; a few notable exceptions 
are those acids found in some 
marine life and insects. Acids con- 
taining less than sixteen carbon 
atoms in a series are quite often 
found in vegetable oils. 

One pure fatty acid is never 
found alone in a fat. When one 
member of a series of saturated 
fatty acids is found to a consider- 
able extent, the homologs above 
and below it in the series are also 
found in measurable amounts. The 
present conception of the structure 
of naturally occurring fatty acids 
is that they have normal unbranch- 
ed chains of carbon atoms. The only 
naturally occurring fatty acids al- 
ways contain an even number of 
carbon atoms; thus the long chain 
alkyl groups of quaternary am- 
monium compounds will always 
have even numbers of carbon atoms. 
Conversion of Fats to Acids 

Fatty acids are converted from 
fats, or glycerides, by the old soap- 
kettle procedure of saponification 
or by other new splitting methods. 
Most of the commercial fatty acids 
made in the United States are pre- 
pared by one of the four following 
processes: (1) The high pressure 
autoclave batch process which is 
the oldest, (2) the Twitchell batch 
process, in which water and a cata- 
lyst are used, (3) a continuous, 
countercurrent process found in two 
modifications, the Proctor and 
Gamble and the Colgate-Emery 
and (4) a continuous concurrent 
process. The products of this split- 
ting are fatty acids and glycerol: 
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Glyceride > Fatty acid + Glycerol 


The commerically more impor- 
tant fatty acids are difficult to 
separate. Saturated acids can be 
separated from unsaturated by cry- 
stallization and acids of different 
chain length are separated by frac- 
tional distillation. 


Conversion to Primary Amines 

The ease with which fatty acids 
undergo reaction usually decreases 
with the length of the carbon chain. 
The formation of quaternary am- 
monium compounds requires a pri- 
mary amine, and the problem there- 
fore is to convert the fatty acids 
into primary amines. 

The acids are first reacted with 
ammonia to form ammonium salts, 
which on heating lose one mole of 
water to yield amides: 

ae ¢ 108 ¢ 


+ Nig —e RCo 4 aeahe Reo + 


Acid > Ammonium salt + Amide 


By heating amides to high tem- 
peratures, there are formed nitriles, 
along with fatty acid and ammonia. 
In the presence of excess ammonia, 
the fatty acid is again converted 
into an ammonium salt and the 
process is repeated until event- 
ually the conversion to nitrile is 
quantitative: 
ie + t ¢ 


WHp S2BEe R-CaN + R-C——OH+ NH 


Amide > Nitrile + Acid 


The next reaction is: 
‘ 14 —® aS shown above 


Acid > Ammonium Salt 


Commercial Production Processes 


The catalytic addition of two 
moles of hydrogen to the nitrile 
yields the desired primary amine: 


+ Catalyst. pcx, , 
Nitrile + Hydrogen > Primary Amine 


ReCEN + 2 


The quaternary ammonium com- 
pounds are then easily formed 
through the reaction of three moles 
of an alkyl halide, methyl chloride, 
for example: 

-CHigilli, + 3 Ho —e[ Roc on is) s]*o" + 2Hc1 


Amine + Methyl Chloride > Quaternary 
Ammonium Salt 


All of the above series of re- 
actions with the exception of the 
last one are carried out by Armour 
and Company at their new plant 
(1949) at McCook, Illinois. Their 
processes will be briefly described 
in the paragraphs which follow. Al- 
though the processes used to con- 
vert fats into quaternary ammon- 
ium compounds differ among the 
various manufacturers, those used 
by Armour and Co. can be said to 
be typical and general. 

Raw Materials Receiving—The 
primary raw materials used at this 
plant—fats, sodium hydroxide so- 
lution, ammonia, acetic acid, and 
sulfuric acid—are shipped by rail- 
road tank cars. 








The fats are stored in large tanks 
constructed of steel with capacities 
of 1,000,000 pounds. The fats used 
are for the most part tallow, 
greases which include lard and other 
packing house fats, fish oils, and 
coconut oils. 


Fat Refining—Before being 
hydrogenated, animal fats and 
fish oils are usually refined, while 
vegetable oils, such as coconut and 
palm, are sent directly to the hydro- 
genation vessels. 

Fats are refined in a dilute alka- 
line solution, which removes any 
free acids. The acid-free oil is then 
sent to a bleaching tank, heated to 
drive off moisture, stirred with 
bleaching clay, and passed through 
a vertical plate filter. The oil is 
then ready for hydrogenation. 

The residue oil in the refining 
kettle is drained to an acidulation 
tank and then added to unrefined 
oils, the mixture being sent to the 
splitting tower. 


Fat Hydrogenation—Because of 
the tremendous fire hazard involved 
in hydrogenation, Armour has 
placed their hydrogenation vessels 
outside of the hydrogenation build- 
ing. These five vessels have a charge 
capacity of 10,000 pounds each, are 
constructed for agitation of the re- 
acting mixture, and have internal 
heating and cooling coils. Two ves- 
sels are used for fats and fatty acids, 
one for fats and oils, and the re- 
maining two for the reduction of 
nitriles to amines. Inside the hydro- 
genation building, the catalyst is 
prepared, and the necessary pumps, 
filters, and controls are housed. 

Hydrogen is prepared by the cat- 
alytic reaction of natural gas and 
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steam. Carbon monoxide present in 
aie the hydrogen is converted to car- 

-OR bon dioxide by the water-gas shift 
iiss reaction. After cooling, the carbon 
dioxide is removed by scrubbing the 
gas with monoethanolamine. The 
natural gas used contains nitrogen 
which remains mixed with the 
hydrogen, but this nitrogen does 
not interfere with the hydrogena- 
tion. The hydrogen plant has a 
capacity of 300,000 standard cubic 
feet per day. 

The catalyst used is reduced 
nickel formate. The weight of cat- 
alyst used (calculated as nickel) 
is 0.25%. Pressures of around 250 

(Continued on page 46) 
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Gulliver’s Lilliputian world might 
have been small—but it holds 
nothing over products of modern- 
day electronics industry. With sub- 
miniature electron tubes, transis- 
tors (CORNELL ENGINEER, Dec. 
1951) and printed electrical cir- 
cuits, electronics engineers have 
succeeded in cramming all the com- 
ponents of a radio transmitter, 
receiver and power plant into the 
nose of a 75 mm artillery shell. 

The field of minicam electronics 
was officially born back in_ the 
darker days of World War II. Army 
Ordnance men wanted a shell with 
a “brain.” The electronics industry, 
under a shroud of secrecy, set to 
work on the problem and came up 
with the proximity fuze—a com- 
bination radio transmitter and re- 
ceiver which would cause the shell 
to explode just at the right moment 
for greater effectiveness. The great 
problem which had to be solved in 
this case was that of size. It is no 
mean task to fit a complete trans- 
ceiver into a space the size of a 
pack of cigarettes. Tubes could 
and were being made smaller, but 
what about other circuit com- 
ponents—resistors, capacitors, in- 
ductors, and the wiring itself? 


Solution of Wartime Problems 

The solution was found in printed 
electrical circuits—something which 
research men had been toying with 
for some time, but which they had 
never considered practical. In one 
fell swoop, the electronics industry 
provided the subminiature com- 
ponents for the proximity fuze, but 
more important still, came up with 
a method of circuitry which 
promised reduction of many circuits 
to essentially two dimensions, con- 
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Top left: a hearing aid using conventional components. Top right: the same, using a 
printed chassis. Bottom: The two sides of the same printed circuit. 


current with numerous manufact- 
uring advantages not then being 
realized in conventional circuit pro- 
duction. 

Since the war’s end and _ sub- 
sequent release by the government 
of printed circuit information and 
techniques, radio electronics manu- 
factures have adapted printed 
circuits to almost every conceivable 
application. Resistor - capacitor 
units such as filters and interstage 
coupling circuits, and multi-stage 
amplifier circuits are particularly 
successful applications of this elect- 
ronic miniaturization. Despite the 


Centralab 


fact that size reduction is the main 
attraction in the use of printed 
circuits, several other advantages 
make their utilization of even more 
attractive proposition to manu- 
facturers. Uniformity of production, 
reduction of assembly and _ in- 
spection time, lower costs, and re- 
duction of line rejects provide for 
greater savings even in those ap- 
plications when size reduction offers 
no advantages. Present assembly- 
line techniques cause wiring and 
soldering processes to be a major 
part of the total operation. Even 
small radio sets have over 100 
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soldered connections while a large 
television receiver may have well 
over 500 soldered connections. New 
circuit printing processes cut these 
solder operations by as much as 
60 percent. A single operator may 
turn out thousands of printed cir- 
cuit plates on a production line 
basis in one day. The degree of 
mechanization possible on a printed 
circuit assembly line is illustrated 
by one English electronics firm 
which is using a completely auto- 
matic machine to turn out a fully 
wired (printed) circuit stage every 
20 seconds. 


Printing Developed 

As a result of the extensive war- 
time research in this field, several 
possible methods and processes of 
producing printed electrical circuits 
were developed. Of these, the more 
practical and widely used methods 
include printing, spraying, chemi- 
cal deposition, vacuum processes, 
die-stamping and dusting. All are 
methods of producing an essentially 
two-dimensional electrical circuit 
on a thin, non-conducting surface 
and as such, fall under the general 
classification of electrical circuit 
printing Actually the 
main difference in these processes 
is the manner in which the conduc- 
tors are produced. Circuit elements 
(capacitors and resistors) are in 
general produced by _ processes 
which are used inter-changeably 
with any of the above conductor- 
printing methods. 


processes. 


Base Plate 


The insulating base plate is the 
first step in the manufacture of the 
printed electrical circuit. This base 
plate may be either ceramic or some 
type of high-dielectric plastic. Care 
must be taken in selecting a base 
plate suitable for the particular 


circuit application and _ printing 
technique. For example, a ceramic 
base plate must be used in those 
circuits which require high tem- 
perature firing as part of the man- 
ufacturing process, whereas a plas- 
tic would be used in cases where 
workability is a desired character- 
istic. In many cases the insulating 
surface is treated to improve ad- 
hesion of the circuit elements to it. 
Roughening of plastic surfaces is 
achieved by sand blasting while 
ceramics and glass are etched light- 
ly with acidic fumes prior to print- 
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ing. Since absolute cleanliness is 
necessary for a good bond, all base 
plates are thoroughly cleaned in a 
suitable solution. The base plate is 
then ready for application of the 
circuit to its surface by one of the 
six printing methods now in use. 


Paints and Painting Methods 
Painting is perhaps the most 
widely used of the six general 
methods for producing printed cir- 
cuits. Paints for both resistors and 
conductors are available commer- 
cially and produce excellent results 
when properly applied. In general, 
the painting of conductors closely 
follows the process used by pottery 
manufacturers—metal oxides con- 
taining ceramic fluxes are burned 
onto hard insulating surfaces. How- 
ever, the difficulties involved in 
producing paints of _ sufficiently 
high conductance and adhesion 
make this printing method more 
than just a simple pottery process. 
Paints for printed circuits are 
comprised of selected combinations 
of constituents including pigments, 
binder, solvent, reducing agent and 
filter. The pigment is the conduct- 
ing material for the circuit wiring. 
Powdered silver, silver oxide, silver 
nitrate and various organic silver 
combinations are generally used for 
this purpose. The binder serves to 
hold the pigment together, provides 
good workability, and also binds 
the pigment to the base plate. The 
purpose of the solvent is to dis- 
solve the binder and adjust the vis- 
cosity of the pigment-binder mix- 
ture. The common aromatic and 
aliphatic solvents serve this pur- 
pose quite well. A reducing agent 
is employed to reduce the metallic 
compound of the conducting pig- 
ment to pure metal. It should be 
noted that this reducing agent is 
only necessary in those cases where 
the base material will not stand 
high firing temperatures (i.e. plas- 
tics). The high firing of circuits 
printed on ceramics will bring 
about the same reduction effect 
without an added reducing agent. 
The filler is usually an inert material 
such as powdered mica or mineralite 
whose sole purpose is to spread the 
pigment particles, thus increasing 
electrical resistance. It is sometimes 
desirable to add a flux to the cir- 
cuit paint in order to improve the 
paint-insulator bond. 


Resistor paints are of the same 
general composition as conductor 
paints with the exception of the 
pigment which is usually in the 
form of a high resistance carbon 
black, powdered graphite or a 
metallic salt. The ingredients are 
mixed in varying proportions to 
produce resistance ranging from a 
few ohms to hundreds of megohms. 
However, the paint composition, 
length, width, and thickness of the 
painted resistor all closely govern 
the value of resistance finally ob- 
tained. It can be seen that great 
care must be exercised in painting 
resistors when close tolerances are 
desired. 


Application of Paints 

In the actual application of 
paints to the base plate it is of 
course necessary to follow accepted 
wiring practice. Components must 
be arranged in such a manner that 
they do not affect each other ad- 
versely. In addition, it is desirable 
to eliminate need for cross-overs 
in as many places as_ possible. 
Where a cross-over is necessary, the 
usual practice is to go through the 
base plate to the other side or to 
place an insulating material be- 
tween the crossed conductors. 
Where high precision is not 
necessary the paint may be ap- 
plied with a regular paint brush. 
Closer tolerances demand greater 
care in application by brushing. 
Stencilling is gaining wide accept- 
ance as the best method of apply- 
ing paints quickly, uniformly and to 
close tolerances. Screens of silk or 
metal, with the circuit configuration 
blocked out, are used for mass-pro- 
duction circuits in this manner. 
The screen is placed over the di- 
electric base plate and a roller con- 
taining the conducting paint is 
moved across the stencil top, leaving 
a uniformly printed circuit on the 
base plate. Several other methods 
of applying the paint have been 
used experimentally, the most 
notable being a process which uses 
a conventional printing press to 
“print” the circuit on the base 
plate in the true sense of the word. 

After application of the paint, the 
entire plate is fired to reduce the 
pigment and to form the necessary 
bond between conductor and in- 
sulator. In the case of plastic bases 
this firing temperature is usually 
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Terminals 1,2,3, and 4 of the coupling 
circuit below are the leads of the printed 


circuit above. Area equals one square inch. 
—Centralab 
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“Pelleting” is the preparation of ceramic 


base plates for the printed circuits. 
—Centralab 
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low and serves merely to strength- 
en the bond. 

Resistors are applied in this same 
manner although with much greater 
care than in the conductor printing 
process. It has been found that two 
separate applications of resistor 
paints, using the stencilling method 
with a pressure-controlled roller, 
give excellent results. Production- 
line techniques have successfully 
turned out circuits with resistors 
of +15 percent tolerance by this 
method. Those resistors requiring 
closer tolerance are printed manual- 
ly by experienced operators and 
checked for precision before being 
approved. Several different resis- 
tor mixes are available for the var- 
ious values of resistance desired in 
electronic circuits. Power ratings of 
these resistors are comparable to 
those of conventional resistors. 

Capacitor components of printed 
circuits are generally produced by 
making use of the base plate (high 
dielectric constant) as the dielectric 
and painting silver discs of correct 
area on opposite sides of the plate. 
In those cases where the base plate 
is of necessity of low dielectric con- 
stant, miniature capacitors are 
soldered directly to a silvered area 
on the base plate. It is necessary to 
exercise care in this operation in 
order that dielectric is not ruptured 
by the high soldering temperatures. 
Another method in current use is 
to build up a capacitor on the base 
plate by spraying alternate layers 
of conducting and high dielectric 
paints. Tolerances of +15 percent 
can be achieved on a mass-produc- 
tion basis using these methods. 


Inductors Formed 

Inductors in the form of a spiral 
configuration are also produced 
by circuit printing methods. The 
lowest frequency for which these 
inductors may be printed is govern- 
ed generally by the printing area 
available. However, inductance in 
smaller circuits has been increased 
by printing inductors in multiple 
layers. A layer of insulation is 
painted over the inductor after 
which additional units are succes- 
sively applied using the same con- 
ventional printing methods. This 
multiple layer scheme is also used 
to print complete circuits over each 
other although care must be taken 
to insure that no undesirable coup- 
lings are thus formed. Due to the 


low permeability of the surrounding 
materials of regular printed circuits, 
design engineers have greatly in- 
creased circuit inductance by plac- 
ing a magnetic slug in an indenta- 
tion in the base plate over the in- 
ductor. Other methods of increas- 
ing permeability have been employ- 
ed, but the principle is the same in 
most cases. One other method de- 
serving mention here is the con- 
necting of two coils in aiding series, 
thus quadrupling inductance at 
unity coupling. Variable inductive 
or capacitive coupling is obtained 
by arranging the components such 
that either or both of the inductors 
or capacitor plates may be shifted 
relative to their mates. 


Spraying Circuits 

Easy adaptability te assembly 
line practice and simplicity of op- 
eration has caused the spraying pro- 
cess to become an important method 
in producing printed electrical cir- 
cuits. The same paints may be used 
in either the straight painting or 
spraying process, and stencilling is 
the chief method of producing the 
desired configuration in both cases. 
Spraying apparatus that will melt 
the metal must be used. Compres- 
sed air is them employed to atomize 
the molten metal and drive onto the 
base plate. 

One spraying method of particu- 
lar importance is abrasive spraying. 
Shallow grooves conforming to the 
circuit design are cut in the base 
plate by use of a stencil and sand 
blasting apparatus. The circuit com- 
ponents are then positioned on the 
base plate and molten silver or cop- 
per is sprayed into the grooves. 
This process provides for complete 
wiring and soldering of the electron- 
ic chassis in one easy operation. A 
completely automatic machine now 
turns out hundreds of circuits daily 
using this method of production. 
The latest development in spraying 
is the electronic method. The work 
and stencil, at ground potential, is 
carried on a conveyor belt between 
electrodes at a potential near 100,- 
000 volts a.c. Paint sprayed into the 
area between the electrodes becomes 
charged to a high potential and is 
attracted to the work by an elec- 
trostatic force. The result is a 
smooth layer of conducting metal 
deposited on the base plate at 

(Continued on page 38) 
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Cornell Television 

The first step towards a possible 
educational program _ television 
series sponsored by Cornell Uni- 
versity and CBS-TV_ was taken 
when the University and CBS joint- 
ly announced plans for a pilot tele- 
vision program on film. The first 
film will deal with speed and safety 
in present day aviation, and went 
into production in mid-December 
at the Cornell Aeronautical Labora- 
tory in Buffalo. 

Concerning this venture, Presi- 
dent Malott said it represents “a 
tremendous potential for bringing 
a great communications medium 
and a great University together in 
the public interest . . . Cornell can 
only be enthusiastic over the pros- 
pect of contributing to the art of 
television while at the same time 
extending its educational services, 
and in sense its campus, across the 
nation.” 

Close cooperation between the 
university and the television net- 
work will be necessary if an ex- 
panded program is to be set up. 
Ideas and subject matter for the 
films will probably originate at Cor- 
nell where experts in each particular 
field will contribute their knowledge 
towards developing the body of the 
film. At this point, CBS-Television 
would step in and provide the tech- 
nical knowledge to translate the 
material into television suitable for 
public presentation. The produc- 
tions would be financed by CBS-TV 
which would also hold all rights to 
the completed film. 

Cornell has cooperated with CBS 
for the past eleven years in radio 
network programming, so this is 
not the first time the University has 
entered into the communications 
field. In fact, Cornell has applied for 
a television channel and is waiting 
for a decision from the Federal 
Communications Commission. A 
complete study of the University’s 
communication problems by a com- 
mittee of faculty members was com- 
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pleted recently. The committee re- 
ported to President Malott that: 
“A successful broadcasting opera- 
tion of the future will necessarily 
have to include television. Tele- 
vision restricted to educational pro- 
grams does not fit the circumstances 
of the University. It would be ex- 
tremely difficult to organize a full 
daily program of educational sub- 
jects that would maintain an audi- 
ence, and it would be costly ... We 
believe Cornell should operate on 
a commercial channel providing 
that harmony between educational 
purposes and sponsored programs 
can be achieved.” 


Auto Safety Program 


A new research program whose 
object is to provide information 
which will enable automobile manu- 
facturers to make the automobile 
a safer form of transportation was 
announced recently by the Univer- 
sity. The program stems from a 
similar one carried out in aviation 
safety by the Aeronautical Labora- 
tory in Buffalo. To provide guid- 
ance for the program the Cornell 
Committee for Air Safety Research, 
previously confined in its work to 
air safety, will broaden its activities 
and appropriately change its name 
to “The Cornell Committee for 
Transportation Safety Research,” 
and will have as its chairman Dr. 
Theodore P. Wright, University 
Vice-President for research. 

The decision to undertake the 
program was motivated by two fac- 
tors: the very obvious need for re- 
search aimed at reducing the num- 
ber of casualties in automobile ac- 
cidents; and the realization that a 
great deal of information gleaned 
from the University’s air safety re- 
search could be applied directly to 
the automobile field. 

The program will concentrate its 
immediate efforts towards better 
basic car design from the survival 
standpoint. Plans call for a detailed 
survey to determine the specific 


structural elements and other fac- 
tors in automobiles which cause in- 
juries and deaths in survivable auto- 
mobile accidents. Contemplated re- 
search projects will study the pro- 
duction of safer windshields, dash- 
boards and steering wheels and pro- 
tective basic structures through- 
out the vehicle with safer design 
and shielding of dangerous objects. 
Findings from such research will be 
submitted to automobile manufac- 
turers for use in future design. 

Assistance will be solicited from 
the Crash Injury Research project 
at the Cornell Medical College, the 
Cornell Aeronautical Laboratory in 
Buffalo, and the Guggenheim Avia- 
tion Safety Center currently opera- 
ting under Cornell auspices. 

Vice-President Wright said, “We 
are convinced that a major reduc- 
tion of the transportation accident 
casualty rate can be achieved if 
reasonable amounts of time, money 
and effort are devoted to the prob- 
lem.” 


ASCE 

G. E. Rickard is the new presi- 
dent of the Ithaca Section of the 
American Society of Civil Engineers. 
He is presently the superintendent 
of the Bureau of Water in Bingham- 
ton. Other officers elected at a 
meeting held in Willard Straight 
Hall are Prof. H. T. Jenkins of Cor- 
nell, first vice-president; J. A. Nor- 
ris, Elmira, second vice-president; 
and Prof. J. C. Gebhard,: Cornell, 


secretary-treasurer. 


Winter Gives Paper 

Prof. George Winter, head of the 
structural engineering department 
at Cornell, will present a paper on 
light gage steel at a professional 
meeting in England next Septem- 
ber. His report on “Light Gage 
(Thin-Walled) Steel Structures for 
Buildings in the U.S.A.” will be 
given at the fourth congress of the 
International Association of Bridge 
and Structural Engineering at Cam- 
bridge. 
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Professor Winter will be one of 
six official delegates from the 
American branch of the association. 

He will describe work done at 
Cornell for the American Iron and 
Steel Institute to determine speci- 
fications for the design of buildings 
using light gage steel. Light gage 
steel is less than fifteen hundreths 
of an inch thick. It is used in build- 
ings which have moderate loads. It 
also furnishes such surfaces as wall 
and floor panels and roof decks. 


Football Players 

An interesting fact brought out in 
light of the recent nationwide 
tongue-lashing taken by college 
football, and one which should make 
the College of Engineering quite 
proud, is that twelve of this year’s 
lettermen push sliderules when not 
performing on the gridiron. Those 
who speak of “snap” courses for 
athletes and think of football play- 
ers as scholastic duds would be in 
for a mild shock could they but 
view present and past records com- 
piled by the players enrolled in 
some of the toughest courses at Cor- 
nell. 

The two regulars who made 
Dean’s List this year, Charlie Metz- 
ler, starting left tackle from New 
York City, and Don Follett, defen- 
sive guard from Long Island, are 
both mechanical engineers. Charlie, 
incidentally, has the highest cumu- 
lative average on the team with his 
87.29 for three years. Another man 
whose studies match his excellent 
defensive play is linebacker John 
Dorrance. John, also a mechanical 
engineer, has a three year cumula- 
tive average of 83.68. 

Other engineers on the squad are 
Clarence Fauntleyroy, Charles 
Fratt, Bill George, Dick Hagenauer, 
Lindy Hull, Walt Knauss, Al Pyott, 
Tom Duff, and Reggie Marchant. 


Synthetic Gravel 

A two man team from Cornell 
University has reported the devel- 
opment of a process for producing 
synthetic gravel from mud. The 
process was developed by Prof. 
Benjamin K. Hough of the School 
of Civil Engineering and Prof. Jul- 
ian C. Smith of the School of Chemi- 
cal and Metallurgical Engineering, 
during a study of soil properties 
and stabilization. 

They said the technique holds 
promise for solving a number of 
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special problems in road building 
and other construction, particularly 
at locations where gravel is scarce 
or non-existent. 

The synthetic gravel is made 
from mud, inexpensive chemicals, 
and sulfite liquor, a waste product 
from the paper industry. In tests, 
individual pieces have been sub- 
merged in water for six months 
without disintegrating. They have 
withstood freezing and thawing and 
drops from a three-story height. 

The chief ingredient, waste sul- 
fite liquor, has been used for years 
for laying dust and for temporary 
stabilization of muddy roads and 
highway shoulders, but its value 
has been limited by its solubility in 
water. The Cornell investigators 
found that the problem could be 
solved by what they have named 
the “Chrome-Lignin soil _ solidifi- 
cation process.” 

This is based on a well known 
reaction of the sulfite liquor and 
a chromium compound which to- 
gether form a stiff water-insoluble 
jelly. Addition of the jellying chem- 
icals gives soils considerable cohe- 
sive strength and makes them al- 
most impervious to water. Experi- 
ments showed that the binder is 
effective with a wide variety of 
soils, ranging from beach sands to 
heavy clays, and is not affected by 
organic contamination in the soil. 

The research workers estimate 


that a truckload of chemicals can 
produce some thirty truckloads of 
artificial gravel. They emphasized 
that the product probably could 
not complete with natural gravel, 
but pointed out that there are 
numerous areas in the United 
States and other counteries where 
natural gravel is non-existent. 

An additional value of this pro- 
cess stems from the fact that the 
disposal of the sulfite liquor pre- 
sents a large problem to the pulp 
producers. Three million tors or 
more go to waste each year. uch 
of it into streams where it is a lead- 
ing cause of water pollution. 


Coop Society 

Probably one of the most worth- 
while, but little publicized engineer- 
ing groups on campus, is the coop- 
erative society Mu Sigma Tau. 

Mu Sigma Tau was set up to 
familiarize students with the coop- 
erative program by giving them the 
chance as sophomores to meet and 
hear men from companies affiliated 
with the plan. Once they have be- 
gun their cooperative work, Mu 
Sigma Tau tries to help these stu- 
dents along by aiding them in se- 
curing rooms and getting settled 
wherever they are working. 

One of the few organizations here 
on campus during the summer, Mu 
Sigma Tau has many social func- 

(Continued on page 32) 


Professors Hough and Smith examine some newly-produced gravel that had been made 
from mud. 
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The Organization meeting of the Boston Section of 

~ Cornell Society of Engineers was held on December 

The people up there did a grand job of organizing 
“ too. There were about seventy men for dinner. Of- 
ficers were elected and committees appointed. Creed 
Fulton, Chairman of our Committee on Regional 
Sections, and I were there. We were to be the back 
scenery in the show and Dean Hollister was to be the 
main speaker, but bad weather grounded Hollie’s 
plane and he didn’t make it. Creed and I put on a 
substitute performance to the best of our ability, but 
I am afraid it was a bit corny. Everyone seemed to 
have a good time, however, but that was due to the 
Boston crowd’s acceptance of the situation with such 
a good sense of humor. 

The New York group has had two fine meetings 
so far this year. At the first, Professor Orval French 
introduced most of us to a new subject—agricultural 
engineering. It has a bright future, and though now 
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in the College of Agriculture, may eventually be an 
Engineering College course. 

At our second meeting, Carleton Ward, one of the 
University trustees who is on the committee which is 
making a special study of engineering at Cornell, told 
us a great deal about Cornell, about engineering, 
and engineering at Cornell. Anyone who missed hear- 
ing Carleton Ward talk missed a chance to hear some- 
interesting and inspirational things about our Alma 
Mater. 

On the 17th of January I looked forward to attend- 
ing a “Cornell Engineering College Night” which the 
Philadelphia Section was holding. Headmasters and 
Principals of schools in the Philadelphia area were 
special guests. This sounded like a great way of selling 
Engineering education—and especially Cornell. Dean 
Hollister was the main speaker and no one knows the 
subject better than he does. 

FREDERIC C. WOOD 
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John W. Holt, M.E. ‘08, of Salis- 
bury, Connecticut, has retired “we 
hope. Several previous attempts 
ended in failure,” he writes. 


Robert W. Clark, C.E. ‘09, is the 
city engineer and director of public 
works at Meriden, Connecticut. 


Edwin S. Crosby, M.E. ‘10, has 
retired from the Presidency of 
Johns-Manville International Cor- 
poration. 


In college, Mr. Crosby’s specta- 
cular contributions to the basket- 
ball team, which he captained, and 
to the football team, were never 
permitted to interfere with his 
study activities in Sibley. As a re- 
sult he was one of the first ones 
sought after by industry. He began 
his career with the Wisconsin Steel 
Company and was sent to France 
during World War | as a Captain 
in Ordnance to help set up plants 
for the AEF. 


After his return to the States 
in 1919, he joined the Celanite 
Products Company, which was 
eventually taken over by Johns- 
Manville. Mr. Crosby remained with 
the Johns-Manville Company until 
his retirement, most of the time as 
president and director of the sub- 
sidiary through which it carried 
on the manufacture of asbestos 
products in foreign countries. 

Mr. Crosby lives with his wife 
at 7 Washington Park, Maple- 
wood, New Jersey. 


Thomas H. McKaig, B. Arch. ‘11, 
C.E. ‘13, consulting engineer with 
offices at 881 Main Street, Buffalo, 
has opened a branch office in 
Forest Home, Ithaca. His staff in Buf- 
falo includes Warren H. Wohlers, 
‘27, John R. McKaig, ‘30, George 
M. Rupley ‘42, Robert G. Holzman 
‘44 and Norman F. Kirchner ‘50. 
McGaig is the author of “Applied 
Structural Design” and is a con- 
tributing editor to “The Empire State 
Architect.” 
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Alfred L. Boegehold, M.E. ‘15, 
was named assistant to the General 
Manager of the General Motors 
Research Laboratories. He had pre- 
viously been head of the GM Re- 
search Metallurgy Department, a 
position he has held since 1935. 
He lives with his wife at 18414 
Muirland, Detroit, Michigan. 


Henry M. Reed, Jr., M.E. ‘28, is 
vice-president and general mana- 
ger of manufacturing at the Louis- 
ville (Ky.) works of the American 
Radiator & Standard Sanitary Cor- 
poration. His brother, John C. 
Reed IV, is vice-president of re- 
search at the Tiffin, Ohio plant of 
the firm. 


Andrew J. McConnell, E.E. ‘28, 
was recently named chairman of 
the Committee on Relays for 1951- 
52 by the American Institute of 
Electrical Engineers. He is an ap- 
plication engineer with General 
Electric Co. in Schenectady. 


James P. Tattersfield, M.E. ‘30 
is manager of Babcock and Wilcox 
Company in Mexico, Central Ameri- 
ca, and Northern South America. 


Alfred L. Boegehold 


Lieutenant Colonel Haywood G. 
Dewey, C. E. ‘35, who was recalled 
to active duty in August, 1950, is 
now executive officer of the 32nd 
Engineer Construction Group in 
Korea. Mrs. Dewey and their three 
children live at 1201 East Center 
Street, Anaheim, Cal. 


In recent ceremonies at San 
Diego, California, Commander 
Hugh Wyman Howard, USN, M.S. 
ChemE. ‘45, Naval Academy ‘37, 
was awarded the Bronze Star with 
Combat Distinguishing Device. The 
presentation was made in the 
name of the President of the United 
States by Rear Admiral John W. 
Roper. 

Commander Howard's citation 
was awarded for meritorious ser- 
vice in Korean operation as Com- 
manding Officer of the Destroyer 
Hollister, which included the For- 
mosa Neutrality Patrol, Inchon in- 
vasion, and the evacuation of 
Hungnam. 

Since his graduation in 1945, 
Commander Howard has served 
as Gunnery and Air Defense Of- 
ficer of the Battleship Indiana, and 
as Gunnery and Readiness Officer 
on the Staff of Vice Admiral Arthur 
D. Struble, until recently the naval 
commander of the Seventh Fleet 
in Korean waters. He was appoint- 
ed in 1949 as a member of the 
Management Survey for the Office 
of Under Secretary of the Navy and 
Chief of Naval Operations. In Sep- 
tember 1950 he took command of 
the Hollister in Far Eastern waters. 


Paul H. Kirchner, B.E.E. ‘50, mar- 
ried Doris Paine, Home Ec ‘51, in 
Woodbury, N. J., on October 13. 
Recalled from the Army Reserves to 
active duty last March, Kirchner ex- 
pects, after his release from active 
duty in November, to continue 
working for the Signal Corps En- 
gineering Laboratories, Fort Mon- 
mouth, N. J., as a civilian electron- 
ics engineer in the Frequency Con- 
trol Branch, where he was assigned 
while in the Army. 
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Into your home, through the 
miracle of television, comes a 
new world of entertainment, 
news, education, and sports. 


They can still go out 
while staying home 


Now “homebodies” who seldom leave their 
neighborhoods can view programs from 
distant cities—with all the comforts of 
home. Drama, comedy and variety shows 
are brought into the living room. Sports, 
news events as they happen can be 
viewed by all. Now television is open 
coast to coast . . . Those in the East may 
look in on the West, and the West may 
look in on the East. 

Television is enjoyed in more than 15 
million homes, as a result of research at the 
David Sarnoff Résearch Center of RCA at 
Princeton, N. J. Today’s image orthicon TV 
camera was perfected there. Dr. Vladimir K. 


Zworykin of RCA developed the kinescope— 
which is the screen of television receivers. 
And RCA scientists have also perfected elec- 
tron tubes, circuits, sound systems, phos- 
phors, and antennas to make television part 
of everyday life. 

The development of modern all-electronic tele- 
vision is only one example of RCA research at 
work. This leadership assures you high quality 
performance from any product or service of 
RCA and RCA Victor. 


* * * 


See the latest wonders of radio, television, and elec- 
tronics at RCA Exhibition Hall, 36 West 49th St., 
New York. Admission is free. Radio Corporation of 
America, Radio City, New York 20, New York. 











CONTINUE YOUR EDUCATION 
WITH PAY—AT RCA 


Graduate Electrical Engineers: RCA 
Victor—one of the world’s foremost manu- 
facturers of radio and electronic products 
—offers you opportunity to gain valuable, 
well-rounded training and experience at 
a good salary with opportunities for ad- 
vancement. Here are only five of the many 
projects which offer unusual promise: 

@ Development and design of radio re- 
ceivers (including broadcast, short-wave 
and FM circuits, television, and phono- 
graph combinations). 

@ Advanced development and design of 
AM and FM broadcast transmitters, R-F 
induction heating, mobile communications 
equipment, relay systems. 

© Design of component parts such as 
coils, loudspeakers, capacitors. 

@ Development and design of new re- 
cording and producing methods. 
© Design of receiving, power, 
ray, gas and photo tubes 

Write today to College Relations Divi- 
sion, RCA Victor, Camden, New Jersey. 
Also many opportunities for Mechanical 
and Chemical Engineers and Physicists. 


cathode 





RADIO CORPORATION of AMERICA 
World Leader in Radio — First in Television 
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~—Westinghouse 


Above: Steps in the emulsification of mercury and water using high frequency sound 
waves. Right: the ultrasonic generator. 


UHF Sound Waves 

High frequency sound waves are 
proving to be a useful tool for re- 
search and industry. Scientists find 
them useful for mixing such natu- 
rally insoluble substances as oil and 
water, or mercury and water. In- 
dustrialists find them useful for 
non-destructive testing of metal 
castings and concrete structures, as 
well as for mixing paint pigments. 
They also see a bright future in 
ultrasonics for improving clothes 
washers, for agglomerating smoke 
particles, for pasturizing milk, for 
sterilizing containers, and for many 
other uses. 

The Westinghouse Research Lab- 
oratories are now making a study 
of the fundamental properties of 
these waves, the source of which is 
an ultrasonic generator. A jar of 
oil atop the generator contains the 
heart of the device—a tiny quartz 
crystal. The application of a high 
generated voltage across the crystal 
causes it to vibrate hundreds of 
thousands of times a second—about 
750 thousand. These vibrations 
create ultrasonic waves; the ultra- 
sonic waves agitate the molecules 
in the liquid and, if continued long 
enough, complete mixing or emulsi- 
fication takes place. 

In the illustration the test tube 
is filled with water and mercury 
and immersed in the oil-filled jar 
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a few inches from the crystal. In 
the left-hand photo, the reaction 


-has just gotten under way—the 


globule of mercury is visible in the 
bottom of the tube. As the impact 
of the sound waves takes effect, a 
cloud of minute particles of mercury 
forms in the water. Complete mix- 
ing or emulsification of the two 
liquids is achieved in the right-hand 
photo. Internal pressure blew the 
cork out of the test tube. 


New Breakers 

Giant oil-filled circuit-breakers 
(see photo) now are streamlined to 
conserve oil and manpower. The 
new “watch-case” design, which 
conforms to the working parts of 
the breaker, results in a 50 per cent 
saving in the amount of insulating 
oil required as compared to the con- 
ventional drum-shaped tank. Since 
the oil must be filtered periodically 

(Continued on page 40) 


These queer shaped objects are giant oil-filled circuit breakers, employing the new and 
more economical “watch-case” design. 


—Westinghouse 
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Growth means 
OPPORTUNITY 


To the young man looking for opportunities, the 
present size of any company is less important than 
its rate of growth. 

In a progressive, expanding company such as 
Columbia-Southern, men move ahead and are up- 
graded to fill new positions created by plant expan- 
sion, new departments, new facilities, and the intro- 
duction of new products. This is in contrast to static 
companies where advancement is dependent largely 
on vacancies occurring through death or retirement. 

Columbia-Southern, a leading alkali producer for 
over half a century, has expanded in recent years, to 
organic chemicals including chlorinated benzenes. It 
has recently completed a million dollar plant for the 
manufacture of perchlorethylene and a multi-million 
dollar expansion program in a group of new and 
exclusive rubber pigments. Vast research, develop- 
ment and commercial production in agricultural chem- 
icals are now important parts of its program. 

Numerous other expansions have taken place. 
Monthly sales during 1951 were five times as great 
as in 1941. 


Columbia-Southern’s broad program affords oppor- 
tunities to today’s young men in varied technical 
fields including chemical engineering, design, sales, 
construction, maintenance, power, production, super- 
vision, research and development, traffic, purchasing 
and accounting. 

At Columbia-Southern the ultimate advancement of 
any graduate engineer does not require a specific type 
of technical training. Actually, a variety of technical 
degrees is represented in the top executive posts 
throughout the company. 


Look into the order Se at Columbia-Southern. 
1 


Write today for additional information. 


COLUMBIA-SOUTHERN 
CHEMICAL CORPORATION 


SUBSIDIARY OF PITTSBURGH PLATE GLASS COMPANY 
FIFTH AT BELLEFIELD, PITTSBURGH 13, PA. 


PLANTS: BARBERTON, OHIO; BARTLETT, CALIFORNIA; CORPUS CHRISTI, TEXAS; 
LAKE CHARLES, LOUISIANA; NATRIUM, WEST VIRGINIA 


DISTRICT OFFICES: BOSTON, CHARLOTTE, CHICAGO, CINCINNATI, CLEVELAND, 


DALLAS, HOUSTON, MINNEAPOLIS, NEW ORLEANS, NEW YORK, PHILADELPHIA, 
PITTSBURGH, ST. LOUIS 
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Nery Ss . 
Section of Columbia-Southern's recent installa- 
tion for the production of Chlorinated Benzenes. 


Portion of Columbia-Southern’s new amillion- 
dollar Perchlorethylene plant. 
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THE SINEWS OF DEFENSE are mostly steel, whether weapons, or steel 
mats, or the steel strapping that binds boxes of supplies. And for 
years, United States Steel has followed an uninterrupted program 
of expansion . . . so that it can produce ever-greater quantities of 
steel to help safeguard America’s security. 





NEW DELAWARE MEMORIAL BRIDGE, linking southern New Jer- 
sey and Delaware, will have an estimated traffic of 5 million 
vehicles a year. The bridge proper, with a total length of 
10,7654 feet, contains the world’s sixth largest suspension 
span, with a center span of 2150 feet. U.S. Steel products 
used include the structural steel, U‘S‘S AMeriIcaN High 
Tensile Wire for the huge cables, U-S‘S TicerR BRAND 
Wire Rope and Universal Atlas Cement. The giant struc- 
ture was fabricated and erected by United States Steel. 


FACTS YOU SHOULD KNOW ABOUT STEEL 
In the United States, there ore 253 steel companies; 375 iron and steel 
plants. The payroll of the iron and steel industry in 1950 amounted to 
$2,390,000,000, and its approximate total investment to $6,750,000,000. 
The industry employs 635,000 people, exclusive of non-steel jobs, and 
has 650,000 stockholders. 
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FLOODWALL OF STEEL. 76 earth-filled cells like this, built of 
interlocking U-S:S Steel Sheet Piling, protect a Ken- 
tucky rol!ing mill against flood waters in the Ohio River 
Basin. Because of its great strength, long life, and low in- 
stallation cost, this product of U S. Steel is invaluable in 
all types of projects involving control of earth and water. 


STORY-COOK DRAGON? No, EASY WAY UP FOR A FAST TRIP DOWN. Skiers 
this is a continuous miner, at Sun Valley find this “‘chairway” de- 
built to be highly maneuver- ’ signed and built by U.S. Steel, a big help 
able in a cramped, under- - in mounting the world famous ski slopes 
ground coal mine. With me. WN of this popular Idaho resort. U.S. Steel’s 
cutting bits mounted on elec- : \ Tramway Division can design and build 
trically powered chains .. . \ you anything from passenger tramways to 
it rips the coal from the seam . freight tramways for transporting sand, 
face ... and then conveys it “7 . gravel, coal, lumber, ore, limestone and 
automatically into transpor- - many other materials. 

tation equipment for removal , 

above ground. One of the 

wonders of modern inven- 

tion, this powerful machine 

is made of tough, enduring 

steel. Only steel can do so 

many jobs so well. 


This trade-mark is your guide to quality steel 


Listes to... The Theatre Guild on the Air, presented every Sunday evening by United States Steel. National Broadcasting Company, st network. Consult your newspaper for time and station. 


UNITED STATES STEEL Apis Bitte Ber Anni 


AMERICAN BRIDGE... AMERICAN STEEL & WIRE ond CYCLONE FENCE... COLUMBIA-GENEVA STEEL. . CONSOLIDATED WESTERN STEEL ..GERRARD STEEL STRAPPING. . NATIONAL TUBE 
OIL WELL SUPPLY..TENNESSEE COAL & IRON..UNITED STATES STEEL PRODUCTS..UNITED STATES STEEL SUPPLY. . Divisions of UNITED STATES STEEL COMPANY, PITTSBURGH 
GUNNISON HOMES, INC. * UNION SUPPLY COMPANY - UNITED STATES STEEL EXPORT COMPANY * UNIVERSAL ATLAS CEMENT COMPANY 
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In attempts to produce a “new 
kind” of engineer, Harvard and Co- 
lumbia Universities have  an- 
nounced new plans for greatly ex- 
panding the size and scope of their 
engineering schools. 

Both universities feel the pressing 
need of modern society for highly 
trained technical men who are both 
versatile engineers and _ capable 
leaders in industrial and civic af- 
fairs. Both will set up advanced 
work in subjects still to be 
thoroughly studied, and will try to 
staff their departments with the 
world’s leading scientists and en- 
gineers. The students’ training will 
be supplemented by contact with 
the other, more humanistic divisions 
of the universities. Columbia will 
set up augmented graduate and 
undergraduate programs, while Har- 
vard will work only with graduate 
students. 

Everyone recognizes the need for 
technically trained, but nonetheless 
educated men. President Killian of 
M.LT., at his inaugural, said that 
some of the most technical courses 
given there should be deferred until 
a fifth (graduate) year, while the 
undergraduate should have more of 
the humanities. M.I.T. now requires 
four one-year sequences in the 
humanities. Cornell’s five-year pro- 
gram shows signs of this recogni- 
tion. And other universities also 
have considered the problem, al- 
though there are very few five-year 
curricula in this country. 

The Universities’ Plans 

Columbia’s ideas are these: the 
university will ultimately have 750 
undergraduates, and 1000 graduate 
students in engineering. It will 
train an engineer who has a states- 
manlike point of view and who is a 
truly rounded person with a broad 
knowledge of the world around him. 
The emphasis will be on the engi- 
neer-scientist who, with his scien- 
tific training, will bring about better 
analyses of the world’s events and 
problems. 

Harvard’s plans are embodied in 
these paragraphs: 
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The object should be to train 
men who will become leaders in 
university, industry, or government, 
operating successfully in a society 
rendered complex by science, by 
reason of their sound grasp of 
scientific subjects, their ability to 
apply these well, their understand- 
ing of the framework of society 
within which the application will 
be made, and their worth as edu- 
cated men. 

. undergraduate instruction 
in engineering sciences and ap- 
plied physics will be continued as 
in the past, and the developing pro- 
gram for graduate students train- 
ing for professional careers in en- 
gineering and industry will be 
limited to a small, select student 
body. 


Some details have been omitted 
here, along with great quantities 
of self-congratulation on the part 
of the universities for their past 
achievements. With these achieve- 
ments no one can quarrel, but we 
can dispute the wisdom of some 
parts of the plans. 


Some Objections 


In the first place, it seems un- 
reasonable to suppose that stu- 
dents who enter graduate school 
in engineering are especially desir- 
ous of professional and civic leader- 
ship. There seems implicit the as- 
sumption that the engineer-scien- 
tist will also be the guiding light 
in extra-technical matters. There 
are juxtaposed the ideas of high- 
powered research and training for 
leadership. This is unreasonable, 
for the more intense the researcher, 
the less likely will be his drive 
toward leadership. And graduate 
school is no place to instil the de- 
sire to lead; the majority never 
reach it. It is well to remember 
that the smaller the student body 
the greater is the likelihood of 
good coming about by chance. This 
brings us to a second objection. 

There is no need to confine this 
kind of training to graduates only. 
More undergraduates can profit by 
better thought-out and administer- 
ed curricula than are now doing so. 
It is evident that the aristocratic 


scheme proposed by Harvard will 
not furnish enough versatile engi- 
neers or administrators, let alone 
enough of each. Undergraduates 
must know their society too, and all 
the aspects of its complicated cul- 
ture. The more they are made aware 
of civilization the more satisfactor- 
ily they will perform both their en- 
gineering and _— extra-engineering 
jobs. 


Cornell's Curriculum 

Let us examine Cornell's curri- 
culum to see how it can approach 
the worthy goals of Harvard and 
Columbia on an undergraduate 
level. 

First, their goals are ours; the 
five-year curriculum was to set up 
to produce better and more rounded 
engineers. Revisions and examina- 
tions are always in order, however. 

In the matter of electives—neces- 
sary instruments in affording flex- 
ibility and perspective—under- 
graduates are granted total credits 
amounting to about one in ten, 
certainly a very small allowance. 
There are in addition such discre- 
pancies in policy that the EE’s may 
be urged by their professors to take 
courses in music, while ChemE’s are 
denied credit for any course in the 
subject. The EE school is notable 
in particular for urging the taking 
of non-technical electives and is 
now considering the possibility of 
reducing the total technical load to 
make room for electives. The EP’s 
also benefit by being allowed more 
non-technical electives. 

Where the opportunity for elec- 
tives now exist, the scheduling of 
required courses often makes impos- 
sible the scheduling of desired ob- 
jectives. Little is done to alleviate 
this situation, but here lies a major 
device for making more flexible 
curricula. 


Faults of Some Courses 
Special courses for engineers such 


as psychology and economics are 
(Continued on page 44) 
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Jeneny used to be a laborer. Brother Tim still is. 


Both cut lawns. Both used to use customers’ 
hand mowers. Each could do one big lawn a day, 
and got $2 for it. 


Tim spent his $2 on movies and candy. Johnny 
saved some money, borrowed some more, and 
bought a power mower. Now he can cut 5 lawns 
a day, and so makes $10. 

He puts aside $2 a day to pay back his loan, 
and $1 toward another mower when this one 
wears out. 


He still has seven dollars where he used to 
have two, and is helping more people get their 
lawns cut when they want them. Yet some enemies 
of business would say that that shows Johnny is 


WARNER 
& 
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too big; he should be limited in the number of 
people he can serve. 


These same strange enemies would prevent 
Johnny from setting aside $1 a day out of his own 
earnings, to buy a new mower when this one 
wears out. (Of course, that means Johnny would 
go back to hand labor at $2 a day, and fewer 
people would be served—but these strange 
people don’t care about that.) 


And some people say Johnny should be forced 
to share his $7 with Tim so Tim can keep on 
spending his $2 for movies and candy. 


Sound ridiculous? Yes, but every one 
of these charges and demands is 
leveled at American business today. 


YOU CAN MACHINE IT BETTER, FASTER, FOR LESS WITH WARNER & SWASEY TURRET LATHES, AUTOMATICS AND TAPPING MACHINES 
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tions for summer session engineers 
including trips to Taughannock 
Falls and other local places of in- 
terest. This year will see the in- 
stallation of new chapters in Rens- 
selaer Poly Tech., M.LT. and 
Drexel. On the lighter side, they 
have also scheduled numerous beer 
parties and discussion meetings for 
the coming year. 


AIChE Meetings 

Among the interesting speakers 
which A.ILCh.E. has had at their 
meetings recently are Dr. Harold L. 
Smith from Eastman Kodak Co. 
and George H. Bancroft from Dis- 
tillation Products Inc., a division 
of Eastman Kodak. Dr. Smith, who 
spoke on December 14, discussed 
extensive work he had done on Gel 
Lacquers. Mr. Bancroft gave an 
illustrated lecture on the industrial 
uses of high vacuum. 

Among its other __ projects, 
A.L.Ch.E. is planning a series of dis- 
plays for the Olin Hall Library. The 


displays, which are to be changed 
every two months, will be on vari- 
ous phases of the chemical industry. 


Tau Beta Pi Tutors 

This year Tau Beta Pi, general 
engineering honorary, has under- 
taken a tutoring service for fresh- 
men engineering students who are 
doing poorly in their studies. Tutor- 
ing is given without charge by 
members of the society, many of 
whom are instructors in freshmen 
courses. 


Metals Society Dinner 

Statler Hall was the scene of a 
dinner in observance of the silver 
anniversary of the Southern Tier 
Chapter of the American Society 
for Metals. 

William H. Eisenman, executive 
secretary of the society presented 
the chapter with a certificate of 
commendation. Walter E. Jominy, 
staff engineer of the Chrysler Cor- 
poration and a former president of 
the society, spoke on “Applications 
of Hardenability.” 
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- erin from page 12) 
center of the luffing stroke with a 
gradual slowing down to a dead 
stop at each end of the stroke. This 
kind of movement, which closely 
approaches simple harmonic motion, 
is the ideal luffing motion for a 
crane. 

Because of the level luffing 
feature, present-day cranes of that 
type can be operated at a very fast 
pace. The boom can be luffed from 
maximum reach in 12 seconds in- 
stead of 45 to 60 seconds required 
with an ordinary boom. Further- 
more, since the operator need not 
be concerned so much with the 
luffing he can perform the swing 
and hoist’ motions much more 
rapidly, and with greater safety. 
Level luffing cranes are used ex- 
tensively in Europe for handling 
crude material and for loading car- 
go ships. A battery of 8 modern 6- 
ton level luffing wharf cranes is 
used at Bordeaux, France. The op- 

of stevedores and the 
(Continued on page 34) 
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Manufacturers of Super-Refractories Only 
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REFRACTORY CRUCIBLES 
GRAPHITE CRUCIBLES 


HIGH-TEMPERATURE CEMENTS 


SPECIAL REFRACTORY BRICK, TILE, SHAPES 


GRAPHITE 


SILICON CARBIDE 
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From the Following Materials:— 


MAGNESIA ZIRCON 
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FUSED ALUMINA 


MULLITE 


LAVA CRUCIBLE COMPANY of PITTSBURGH 


Pittsburgh, Pennsylvania 
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Where engineering and 
pioneering go together! 


Operator inspects a grid blank. 
The grid controls the flow of 
power through the tiny elec- 
tron tube which is the heart 
of radio relay.Western Electric 
engineers designed machines 
to wind wire .0003 inch in 
diameter on the grid at 1000 
turns per inch—spaced exactly 
-0007 inch apart. 
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The transmitter-receiver bay unit being worked on by a Western Electric tester, 
is part of the complex equipment installed in the Bell System's coast-to-coast 
microwave relay towers. Special testing equipment is at the left. 


Cane last Fall of the Bell Tele- 
phone System’s coast-to-coast radio 
relay route climaxed a production feat 
that involved doing many things never 
done before. 

The engineers at Western Electric- 
manufacturing unit of the Bell System — 
were treading on uncharted ground 
when they tackled the challenging job of 
making the highly complex equipment. 

This radio relay equipment — which 
transmits telephone and television sig- 
nals at a carrier frequency of four thou- 
sand megacycles per second — called for 
many components never made before and 
for which no machinery, no tools, no as- 
sembly processes were known. Some 
components required almost unbeliev- 
ably tiny parts—and fantastically small 
tolerances. 


Manufacturing facilities and tech- 
niques had to be developed to assemble 
and wire the complicated equipment 
which receives signals having less than 
1/10 millionth of the power of an ordi- 
nary flashlight bulb—at frequencies ten 
times as high as those used in television 
sets—amplifies these signals 10 million- 
fold and transmits them to the next 
tower some 30 miles away. 


Finally, Western’s engineers were re- 
sponsible for installing the equipment in 
107 towers across the nation. 


In all phases of this job, engineers of 
varied skills worked closely together as 
a team which just wouldn’t be stopped 
merely because “it hadn’t been done be- 
fore.” That’s typical of work at Western 
Electric—where engineering and pio- 
neering go together. 





Makes the 


Type ao 
the Most Trouble Free 

Slurry Pump 

i PRE S ted 5 

This is the pump with the deep stuffing box under suction 
pressure only. Entrance of grit into stuffing box is minimized 
—slurry dilution from stuffing box leakage negligible. The 
pump requires only nominal sealing water pressure, yet can 
operate under high vacuum as well as high suction heads. 
Because of this design, stuffing box troubles are practically 
eliminated. 


The Morris Type “R’” — built for handling refuse, sludge, 
tailings, concentrates, coal, ore and other mineral slurries — 
can be used to advantage in both non-metallic and metallic 
mines and mills, For long term efficiency and economy — and 
a minimum of maintenance and shutdowns — specify Morris 
Type “R” Slurry Pump. 


MORRIS 
MACHINE WORKS 


Baldwinsville, N.Y. 


Centrifugal Pumps 


John C. Meyers, Jr., E.E. 
Executive Vice-President 
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Cranes 

(Continued from page 32) 
apathy of American owners has 
kept this type of crane in the back- 
ground here; only one such crane is 
known to be in operation in this 
country. 


Floating Cranes 


Floating cranes are usually used 
for ship fitting out and ship repair 
service. They are actually special 
ships, and can move about easily 
anywhere in a bay wherever a 
ship may go, or they can go along- 
side waterfront structures. No 
tracks are needed, so they may be 
very large yet quite mobile. The 
absence of all running ropes greatly 
increases their general utility. A 
floating crane can be moved a 
thousand miles, if necessary, and be 
ready to work when it gets there. 
Most floating cranes are moved by 
tugs, although for small movements 
alongside a ship or pier, winches 
on their deck may be employed. 
These cranes are designed struc- 
turely and mechanically to stand 
lateral loads caused by listing and 
the heavy lateral loads caused by 
rolling at sea. 

Modern Industrial Cranes 

Present-day cranes are adaptable 
to almost every type of weight- 
lifting needed in modern industry. 
Equipped with clam-shell buckets, 
they are used for loading, unloading, 
storing and rehandling all sorts of 
loose material into bins or piles. 
In bucket work they are used in 
excavating for abutments, piers, 
foundations and sewers, and for 
back filling, ditching, and grading. 
Equipped with magnets, cranes are 
used for loading, unloading, and re- 
handling tieplates, splices, bolts, 
nails, spikes and the many forms 
of iron and steel bar, steel car 
wheels, and iron and steel scrap in 
various forms. 

With hook and block, modern 
cranes are used for loading, un- 
loading, and rehandling such bulk 
materials as large granite and stone 
blocks, cast iron and concrete pipe, 
timbers, wheels and axles, trucks 
and steel rails. They are also used 
for the laying and shifting of rails 
and erection of steel structural 
trusses and heavy girders. With 
dragline bucket, they are used in 

(Continued on page 36) 
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The twelve-month project 


that improved no-shift driving 


ANOTHER ALCOA DEVELOPMENT STORY: 


One automobile manufacturer set out to improve 
his fluid coupling to the Nth degree. 

Torque converters had been made by machining 
cast or forged blanks, or by assembling stamped 
parts. But these engineers wanted better perform- 
ance. This meant their converters must be stronger, 
lighter, more intricate. They asked, ““Can we do 
it in aluminum?” 

Our Research specialists saw the chance to 
show the economy of a little-known process called 
plaster casting. A process in which plaster, instead 
of sand, is used for cores to provide more intricate 
and smoother castings—castings that require no 
machining of the blades. It promised results that 
might even exceed the auto maker’s requirements. 

Final design refinements were made. Then we 
cast the first samples. They came from the molds 
smooth and clean—perfect in detail. 


While the auto manufacturer machined them 
to finished dimensions, we set up to test them for 
strength at high speeds. Coating the parts with 
brittle lacquer, we spun them in our whirlpit up 
to 10,000 rpm—over twice their normal operating 
speed. Cracks in the brittle lacquer told us where 
strains concentrated. Designs were modified. New 
samples cast. Tests repeated. The final castings 
are smooth, faithful in detail, exceed every 
strength requirement. 

This is typical of the development jobs we do 
at Alcoa. Others are under way now and more are 
waiting for mechanical, metallurgical, electrical, 
chemical and industrial engineers having the 
imagineering skill to tackle them. Perhaps you 
may be one of those men. 


ALUMINUM COMPANY OF AMERICA 
1825 Gulf Building ¢ Pittsburgh 19, Pennsylvania 
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Cranes 
(Continued from page 34) 


dredging, ditching, surface exca- 
vating and underwater excavating. 
When equipped with a pile-driving 
attachments, they are used for 
driving wood, steel and concrete 
piles, and for pulling piles. Also 
with steam shovel attachment, they 
are used for trimming high banks, 
ditching, digging, excavating, and 
making roadways. A modern 
wrecking crane can lift an entire 
coach or tank car from the rails 
when necessary. In factories, cranes 
move large, heavy sub-assemblies 
into place with maximum speed 
and accuracy. With their great 
strength of design and their smooth, 
reliable, positive action clutches, 
the cranes of today can be designed 
for practically every weight-lifting 
requirement of modern industry. 


World's Largest Crane 

This huge structure is capable of 
lifting 450 tons. It is used in re- 
pairing major fleet units of the 
U.S. Navy; it can lift an entire 


battleship turret at one time. Actu- 
ally, this machine consists of twin 
bridge cranes, mounted on twin 
runways 730 feet long. The pier on 
which it stands was specially built 
to accommodate it. The two bridge 
cranes operate separately on the 
runway, and can each lift 240 tons. 
The equalizer beam between them 
and the hook it carries weighs 40 
tons. 

This powerful crane is operated 
from cabs located at one end of 
each bridge crane structure, giving 
maximum visibility of the crane’s 
hook regardless of the postition of 
the trolley. Lifting, derricking, 
slewing and traveling are controlled 
from the cabs. The two crane opera- 
tors each use walkie-talkie outfits 
to communicate with an observer 
on the ground. The traveling gant- 
ries and trolleys of this crane were 
made by Alliance Machine Com- 
pany, Ashland, Ohio, and the 
American Bridge Company built 
the runway. At the present time 
this crane is the largest one in the 


_ world, but in a few years an even 


larger, more powerful one will be 


built to service the new giant Navy 
carriers now under construction. 

The use of cranes is of great an- 
tiquity, but since the vast indust- 
rial development of the 19th 
century the crane has acquired an 
important and indispensable posi- 
tion in the economy of all nations. 
Whenever finished goods such as 
machines, buildings, and ships are 
made and used today, cranes of 
various forms will be found in use. 
Only a few generations ago the 
wharfs of America bristled with 
the masts of ships loading and un- 
loading their cargoes. Today, the 
huge cranes that line our costal 
piers overshadow the ships so great- 
ly that many of the ships seem 
almost to be toys by comparison. It 
is not too much to say that the 
modern crane, despite its drab and 
ungainly appearance and its lack 
of appreciation by the average citi- 
zen, has been an important key- 
stone in America’s development for 
the past 100 years and will continue 
to play an indispensable role in the 
future industrial growth of this 
country. 





PRATT & WHhiTNEY 


AIRCRAFT 


_— over a quarter of a century the Pratt & Whitney 
Aircraft Division of United Aircraft Corporation 
has depended upon creative engineering to bring its 
products to the forefront. 

How well this idea has worked is amply demon- 
strated by the outstanding leadership record which 
Pratt & Whitney has established in both piston and 
turbine aircraft engine types. 

And for the future, because of its sound engineering 
background and research facilities, Pratt & Whitney is 
one of the few companies in the country to be selected 
to develop an atomic powered engine for aircraft. 
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Creative engineering will continue to be given top 
emphasis at Pratt & Whitney—and it might well be 
the best answer to your future too—if you want a 
chance to put your own ideas to work. 

Why not find out where you could fit into this great 
engineering organization? Consult your Placement 
Counselor or write to Frank W. Powers, Engineering 
Department at 


PRATT & WHITNEY AIRCRAFT 


DIVISION OF UNITED AINCRAFT CORPORATION 
EAST HARTFORD, CONNECTICUT 
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Wherever there’s electricity... 
you'll find Burndy connectors on the job! 


CHEMICAL—The heat and corrosion resistance... 
the high contact pressures and mechanical strength 
required by the heavy currents, so essential to 
modern chemical processes—are no problem with 
Burndy Connectors. They're engineered to meet 
specific operating conditions. 


MINING—Underground heavy-duty wiring systems 
must be protected against dampness, vibration, 
dust. Where a short circuit might cut off fresh air, 
stop the shaft elevators, throw out the lighting, 
interrupt pumping, or even cause an explosion — 
unfailing operation of the electrical installation is 
literally a matter of life or death. Leading engi- 
neers specify Burndy Connectors. 


UTILITIES—Burndy serves the utility industry with 
140 standard types of Power Connectors... for 
cable, tube, bar and special shapes... for copper 
and aluminum conductors ...in power stations, in 
overhead and underground installations. Burndy 
equipment is basic in utility connecting systems. 


PETROLEUM—Burndy Ground Connectors are used 
extensively in oil refineries to protect electrical in- 
stallations to prevent fires and explosions that 
might be caused by sparks of static discharges or 
by lightning. Burndy Ground Connectors, of every 
type, are designed and manufactured as accu- 
rately as those which are called on to carry current 
continuously. 


Burndy Connectors are specified because of their superior performance in joining, 
terminating, clamping, and grounding every size and functional variety of electrical 
conductor—from the smallest home wiring circuit to the largest industrial installations. 
Burndy engineering is continuously developing more and more efficient connecting 
methods. Engineering graduates and students are welcome visitors at Burndy 


Connector Headquarters. 





BURNDY ENGINEERING COMPANY °* 


1cuT ¢ 


“WORLD'S LARGEST MANUFACTURER OF ELECTRICAL CONNECTORS” 


Vol. 17, No. 5 


CANADA LTD., TORONTO, ONT. 








[UEKIN “Western” chrome-clad 
steel tape—accurate, durable 
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Tough, narrow (one-quarter inch) 

steel line. Easy-to-read chrome-clad finish’, 

has jet black markings on chrome-white background. 

Line is extra heavy (.020” before multiple plating). 

Marked 10ths and 100ths ft., or feet, inches and 8ths. 

An especially durable tape mounted on a sturdy frame 

with extra long, self locking, winding device and hardwood 

carrying handle. Furnished with 2 leather thongs. 

BUY UFKIN TAPES, RULES, PRECISION TOOLS 

at your Technical Supply House 


THE LUFKIN RULE CO. * SAGINAW, MICHIGAN 
132-138 Lafayette St., New York City « Barrie, Ont. 


Laude | ... inthe science of anti-friction 


Wheels turn faster and men work more efficiently 
in every industry because of anti-friction bearings. 
And every industry knows and uses =2sP Ball and 
Roller Bearings. 

This acceptance of scsf has been built on its abil- 
ity to help put the right bearing in the right place. 


SKF INDUSTRIES, INC., PHILADELPHIA 32, PA. 
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Printed Circuits 
(Continued from page 17) 


points where it passes through the 
stencil. 


Chemical Deposition 

Because the chemical methods of 
depositing conductive and resistive 
materials on insulators are in gen- 
eral more complicated and expen- 
sive, they are not widely used, but 
are worthy of mention. One of the 
principle methods employed is in 
forming a solution of ammonia, 
silver nitrate and a suitable reduc- 
ing agent. The mixture is then ap- 
plied through a stencil to the base 
plates; silver precipitates along the 
circuit configuration. One novel 
chemical process consists of using 
different colored metals for the 
different stages of the circuit, thus 
facilitating identification and class- 
ification of the various circuit 
sections. 


Vacuum Processes 

Printed circuits made by these 
processes are usually limited in size 
due to the necessity of keeping the 
base plate in a vacuum while the 
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printing takes place. In the cathode 
sputtering process, the metal to be 
volatilized is made the cathode and 
the work is the anode. A high volt- 
age is applied between them and 
metal emitted from the cathode is 
attracted to the plate and deposit- 
ed through a stencil. In the evapor- 
ation process, no potential is applied 
—the metal is merely evaporated 
and deposits on the base plate. It is 
usual to employ several runs in the 
vacuum processes in order that a 
conductor of sufficient thickness 
is formed. 


Die-Stamping and Dusting 

It has been found that in the pro- 
duction of certain types of elec- 
tronic sub-assemblies it is advan- 
tageous to pre-form connecting 
wires and component leads by die- 
stamping them from sheet copper. 
Blank spaces in the thin conductor 
provides for additional of the cir- 
cuit elements. One particular appli- 
cation of this process is in the pro- 
duction of loop antennas from single 
pieces of sheet copper for table 
model radios. 

By applying an initial binder 


along the circuit configuration, 
dusting a metallic powder over this 
and firing to a sufficient tempera- 
ture, a printed circuit is obtained 
that is somewhat similar to that 
achieved by painting methods. Re- 
search into the possibility of utiliz- 
ing electrophotographic methods to 
reproduce circuits by powdering is 
being carried on. 

Following the application of cir- 
cuit conductors and elements by the 
methods outlined above, external 
connections are soldered directly to 
the silver or to eyelets on which 
the wiring terminates. The entire 
assembly is then given a durable 
protective coating to resist abrasion, 
humidity, etc. Thus, the finished 
assembly takes the form of a single 
small disc-like part although in 
reality it may be a complete ampli- 
fier or coupling stage. 


Performance 
It can be generally said that per- 
formance of printed electrical cir- 
cuits is comparable and in some 
cases exceeds that of conventionally 
wired electronic circuits. It is pos- 
(Continued on page 40) 
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For metallurgist and engineer... 


This 400pp. book describes the varied applications 
of Molybdenum as an alloying element in a wide 
range of materials. It presents the fundamentals 
which must guide the selection of the most suitable 
alloys for specific applications. 


Much recent information is included, some of it 
hard to find elsewhere. About 500 references to 
technical literature facilitate further reading, and 
there are 187 diagrams and 91 tables. 


The book is available free on request by metallurgical 
and engineering students, 


Climax Molybdenum Company 
500 Fifth Avenue * New York City 


Vol. 17, No. 5 


TABLE OF CONTENTS 


Technical effects of Molybdenum in 
Steel, Cast Steel, Cast Iron. 
Fundamental Effects of Heat 
Treatment on Microstructure. 
Addition of Molybdenum. 

Wrought Alloy Engineering Steels— 
Medium, Low, High Carbons; Low 
Temperature Properties, Machinability. 
Wrought Corrosion Resistant Steels. 
Wrought Steels for Elevated 
Temperature Service. 

Tool Steels. Steel Castings. Cast Iron. 
Special Purpose and Nonferrous 
Alloys. 








Please send me ‘“‘Molybdenum: Steels, Irons, Alloys’’. 
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sible to control conductor resistance 
and provide for adequate current 
carrying capacity merely by con- 
trolling the paint components and 
thickness of printed conductors. 
Power dissipation of resistors is in 
most cases quite adequate. It was 
found that printed resistors have 
the desirable property of introduc- 
ing infinite resistance in the circuit 
when seriously overloaded, thus 
blocking overload in following cir- 
cuit components. Conventional re- 
sistors of comparable rating practi- 
cally short circuit under the same 
conditions of overload. Resistor 
paint formulation may be controll- 
ed to provide excellent temperature 
characteristics and resistors gener- 
ally may be manufactured to +15 
percent tolerance with no added 
expense. Performance of printed 
capacitors and inductors is almost 
identical to that of conventional 
elements and tolerances of +10 per- 
cent are common in mass produced 
circuits. 


A large variety of subminiature 
tubes are available for use with 
these printed circuits. They can be 
plugged directly to the base plate, 
thus providing the ultimate in com- 
pactness and simplicity. Recent de- 
velopments include printing of a 
complete amplifier circuit directly 
on the envelope of a 6J6 twin-triode 
tube. 


Applications 

Printed electrical circuits are be- 
ing used in thousands of different 
applications—amplifiers and sub- 
assemblies, hearing aids, transmit- 
ters and receivers, and many others. 
Printed plug-in subassemblies are 
now in use—this means that princi- 
pal units of electronic instruments 
can now be tested individually and 
replaced by merely plugging in a 
new unit. 

The field of printed electrical 
circuits is expanding rapidly and 
with new technological develop- 
ments it is highly possible that John 
Q. Public will someday wear a radio 


_transceiver on his wrist much as 


he now wears a wristwatch. 
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to remove carbon deposits and mois- 
ture, the oil saving also results in 
a saving of manpower. First of the 
“watch-case” breakers was recently 
shipped to the Bonneville Power 
Administration. The new design will 
be a feature of future breakers rated 
at 230 kva and above. 


Sun Motor 


Power from  nature’s greatest 
energy reservoir, the sun, can be 
tapped by a new device now being 
demonstrated by General Motors. 

Known unofficially as a Sun 
Motor, this mechanism illustrates 
how sun-light can be converted in- 
to enough electrical energy to spin 
a balsa wood wheel on the shaft of 
a small motor. If sunlight isn’t 
available, heat of a candle, or light 
from a 150-watt lamp does the job. 

General Motors engineers admit 
that the Sun Motor is an extremely 
low efficiency device, and was built 
only to demonstrate that sun-light 
is energy. How to harness this 
energy for such everyday chores as 
heating homes, running electrical 
appliances, or even propelling ve- 
hicles is a problem many engineers 
and scientists are thinking about. 

Scientists agree the sun wastes 
its energy lavishly. They point out 
that enough sunshine drenches the 
roof of an average one-family dwell- 
ing in 30 minutes to light, heat, and 
run the electrical appliances in that 
dwelling for an entire year. 

The Sun Motor offers no clues to 
the secret of the sun’s vast energy 
storehouse. In its inefficient way it 
merely points out that energy from 
sunlight is available, if it can be 
put to work efficiently. 


Carbide Coating 


The possibility of being able to 
coat metal parts with a relatively 
thin skin of ultra-hard, wear resist- 
ing, tungsten carbide was forecast 
recently by the General Electric 
Company. 

The Company announced that it 
had completed basic laboratory de- 
velopment on a “weldable” tungs- 
ten carbide. It can be flowed onto 
metal surfaces, using conventional 
shielded electric arc welding equip- 

(Continued on page 42) 
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» how wet? 


: > Today, Limestone . . . processed 


to Carbide; then Acetylene 
produces plastics . . . synthetic 
rubber for bathing suits . . . tires 
. . . garden hose. 


Paint protects steel. Better if 
prime-coated surface is dehydrated. 
The Oxyacetylene Flame burns 
Out moisture... paint clings 
closer — lasts longer. 


at the ftontiers of progress youll find 


Wet as a bathing suit... dry as a fire. Carbide ...and Acetylene 
are the chemical blocks upon which today’s miracle products are 
built. Combined with oxygen they form one of the world’s most 
versatile teams for cutting, welding and conditioning metals. 


Carbide... and Acetylene are just two of the many products of 
the Air Reduction corporate family...a group that contributes 
to practically every phase of American life —and industry... 
serving such diversified activities as medical therapy and soft drink 
carbonation . . . flame cleaning and synthetics. 


In fact, wherever progress is racing ahead to new frontiers, you 
find an Air Reduction Product. 


Divisions of Air Reduction Company, Incorporated, 


AIR REDUCTION SALES COMPANY, AIR 
REDUCTION PACIFIC COMPANY, AIR RE- 
DUCTION MAGNOLIA COMPANY... Indus- 
trial Gases, Welding and Cutting Equipment 
* AIRCO EQUIPMENT MANUFACTURING 
DIVISION * NATIONAL CARBIDE COM- 
PANY ... Calcium Carbide * OHIO CHEMI- 
CAL & SURGICAL EQUIPMENT CO., 
OHIO CHEMICAL PACIFIC COMPANY... 
Medical Gases — Apparatus — Hospital 
Equipment * PURE CARBONIC COMPANY 
... Carbonic Gas and “Dry-Ice” * AIRCO 
COMPANY INTERNATIONAL . . . Export * 





2 AIR REDUCTION CHEMICAL COMPANY 


a) 
Air REDUCTION COMPANY, INCORPORATED 
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Fruit Storage Stops Shrinkage with 
New Frick Refrigerating System 


Gillan Brothers maintain relative humidities of 85 per cent 
or higher in their 40,000-bushel apple storage at St. Thomas, 
Penna., even with temperatures of 32-33 deg. F.! These hu- 
midities keep the moisture where it is wanted—in the fruit. 

This remarkable cooling system is equally desirable for stor- 
ing vegetables, nuts, hides, textiles, and other products. 
Covered by patent apeteation, the new Frick system is 

ms revolutionizing cold storage 
practice. 

The Frick Graduate Training 

Course in Refrigeration and Air 

Conditioning, operated over 30 

years, offers a career in a grow- 


Two Frick Ammonia Com- 
pressors Used for Cooling 
Gillan Brothers’ Apple Storage. 


OLPENDABLE REFRIGERATION SINCE 


RICK CO 


WAYNESBORO, PENN 








Furst ia 


‘PURE WATER 
Since 1878 


BARNSTEAD 


WATER 
STILLS 


Barnstead Laboratory and Indus- 
trial Water Stills are the proven 
standard of the scientific and 
industrial world. They produce 
water of unvarying consistency 
and unmatched purity. Easy to Over 100. sizes and 
operate, easy to clean, they pro- 
vide pure water at low cost. ment. 


models to meet any 
pure water require. 





* € arnstead =x 


STILL & STERILIZER CO. 


45 Lanesville Terrace, Forest Hills, Boston 31, Mass. 
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ment, available today in most of the 
larger and even many smaller metal 
working plants. 

When flowed on to a metallic sur- 
face such as steel or iron, it fuses 
and blends with the base metal and 
results in a surface coating contain- 
ing approximately 70% of wear- 
resisting tungsten carbide. 

Wear tests conducted so far in- 
dicate that such a surface has a 
wear-resisting ability of approxi- 
mately 80% more than that of “un- 
diluted” tungsten carbide — and 
about 15 to 20 times that of the best 
chilled cast irons of 43 to 67 Rock- 
well. Data on the latter comparison 
were obtained using an aluminum 
oxide dry abrasion test. 

The process of skin coating 
(1/16” to 1/4” thick skin) appears 
to be most suitable where it is de- 
sired to wear-proof parts for which 
the use of solid carbide sections is 
inconvenient. 

Although most suitable where 
high surface finish of the coating 
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is not essential, a surface coated 
with tungsten carbide in this man- 
ner can be ground or polished us- 
ing conventional equipment as for 
solid tungsten carbide parts. 


Cathode Rays Sterilize 

Blood plasma, for the treatment 
of military casualties as well as 
civilians, may be sterilized with 
high-energy cathode rays more effi- 
ciently than with methods now 
employed, General Electric reports. 

The great advantage of cathode 
rays in killing germs and molds, is 
that such sterilization may be ac- 
complished without heating the ma- 
terial. This is particularly attrac- 
tive for certain drugs, and other 
products that might be damaged 
by heating. 

The application of high-energy 
electrons in the field of food sterili- 
zation also has far-reaching poten- 
tialities. In laboratory experiments, 
meat, fresh beans, grains, blueber- 
ries, strawberries, peaches, raisins, 
bread and honey have been steri- 
lized in this way. 

Wrapped bread that has been ex- 


posed to the cathode rays has been 
kept for many months at room 
temperature without becoming 
moldy and has retained a fresh 
bread odor. Even sterilization of the 
surface of some foodstuffs may have 
far-reaching implications. By ex- 
tending, only for a few days, the 
time that perishable foodstuffs can 
be stored, or transported, without 
reduction in quality, the economics 
and utilization of these products 
can be vastly changed. 


Plastic Blowers 
Plastics have found another use 
in the electric motor field, and are 
now being used to replace criti- 
cal aluminum and bronze for blow- 
ers in small, totally-enclosed, fan- 
cooled a-c motors. The plastic blow- 
ers consist of a polyester resin, rein- 
forced with glass fibers. Glass fiber 
reinforcement has been found to be 
superior to organic fiber reinforce- 
ment because of increased resist- 
ance to chemical attack and in- 
creased strength per pound. 
The plastic blower has many ad- 
(Continued on page 46) 
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MIND OVER METAL... 


It’s just a bit of cold metal, this piece of printers’ 
type . . . worth about 35¢ a pound. Yet it is the 
means by which an idea can be put on paper and 
spread a millionfold. 

If America’s printing presses were to stop, con- 
sider what would happen . . . to our educationa) 
system... to commerce... culture . . . commu- 
nications . . . to civilization itself. 


PROGRESS UNLIMITED... 


We’ve come a long way from the printing tech- 
niques of the early Gutenberg 42-line Bible to 
the phenomenally fast presses of today. Thou- 
sands of craftsmen in the field of graphic arts 
have contributed to your education, enjoyment 
and enlightenment. Designers of hundreds of 
type faces. Researchers in metals, inks, paper and 
processes. And other skilled craftsmen utilize 
these materials and processes to bring you the 
printed word. 

The Business Magazines to which men look for 
help with their jobs are an important segment of 
America’s all-seeing, all-hearing and reporting 
Irter-Communications System. 


HEADQUARTERS For 


Vol. 17. No. 5 


THE AMERICAN INTER-COM SYSTEM... 


Complete communication is the function, the 
unique contribution of the American business 
press ... a great group of specially edited maga- 
zines devoted to the specialized work areas of 
men who want to manage better, design better, 
manufacture better, research better, sell better, 
buy better. 


WHY WE HAPPEN TO KNOW... 


The McGraw-Hill business publications are a 
part of this American Inter-Com System. 

As publishers, we know the consuming insist- 
ence of editors on analyzing, interpreting and 
reporting worth-while ideas. 

As publishers, we know that advertisers use 
our business magazines to feature the products 
and services which they offer in the interest of 
increased efficiency, and lower production costs. 

As publishers, we know that people subscribe 
to our business publications to keep abreast of 
what’s new in their field and in industry as a 
whole. For the editorial pages tell “hhow’’ and the 
advertising pages tell “‘with what.” 


McGRAW-HILL PUBLISHING COMPANY, INC. 


@ 330 WEST 42nd STREET, NEW YORK 18, N. Y. & 


'erFORMATIUON 
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often seriously deficient because of 
the intent of the professor to water 
down, or to narrow the course, be- 
cause his students are engineers. 
These survey courses, if much 
strengthened, can help in expand- 
ing their students’ knowledge, since 
the opportunity for taking their 
substantial equivalents in the Arts 
College is small. The History of 
Science course (primarily for engi- 
neers) is an exception, in that it 
provides information at a_ high 
level of interest and ability. It is a 
model for other courses with simi- 
lar intentions. It ought to be given 
earlier than the usual fourth year 
so that engineers can have a firmer, 
knowledge of their scientific heri- 
tage and may employ it for a longer 
time as undergraduates. There is a 
need here for some awakening, 
which might be supplied to stu- 
dents by a demonstration by the 
members of the faculty of an in- 
terest in affairs outside of Cornell 
and engineering. 

themselves are often 
frequently overlap, 


Courses 
faulty. They 


duplicate, repeat, meander from 
one topic to another without any 
strong directional tendency. The 
quality of teaching can be consider- 
ably improved as a previous editor- 
ial pointed out. A well planned 
course can be made aimless, and a 
loose assembly of diverse topics 
may be made exciting, depending 
on the ability of the teacher. 
Thus there is room for improve- 
ment, and the scene is not one of 
inactivity, for some work is being 
done here and there to improve the 
undergraduate engineering curricu- 
lum. Reexamination and improve- 
ment are imperative, for we are 
convinced that students are usually 
apathetic to non-engineering sub- 
jects because of unawareness of 
them, not hostility. When attention 
is paid to the replacement of this at- 
titude with one more lively, the 
aim of Harvard and of Columbia— 
and of Cornell all the while—will 
be achieved in a manner yielding 
the most benefit. I.B.M. 


Letters: 


Dear Sir, you worthless cur: 
Never in all my long and honor- 
able life have I, a constant reader 
* of your magazine, been so offended 


as by your article “Cowcatchers— 
Their History and Their Glory.” 
I believe that you are guilty of un- 
dignified and sensationalistic writ- 
ing and of trying to put a fast one 
over on your readers. You are ob- 
viously incompetent, and ought to 
turn your job over to someone who 
has some brains, ability and good 
taste. You can consider this my 
final communication to you. Here- 
after you may cancel my subscrip- 
tion. Don’t return any unused bal- 
ance, as I consider that it has been 
morally tainted by the time it has 
been in your office. 


Joun J. Blarney, Chem.E. ’98 


The Enoineer has almost the 
largest circulation of any magazine 
of its kind, but its readership is 
almost totally mute. Here in the 
lonely garret in Lincoln we wish 
someone would write us a letter, 
even like the fictional one we print 
above. It shows some active par- 
ticipation in the affairs of the mag- 
azine, at least, and desires to pro- 
mote health and welfare. Is there 
a reader in the circulation list who 
has views on engineering, education, 
or matters in general who would 
like to stir up some discussion and 
interest? Let him speak, and these 
columns can become more signifi- 
cant mirrors of opinion. I.B.M. 








1952 PUMP ENGINEERING HANDBOOK 


The Research Has Been Done For You 
“PUMP ENGINEERING DATA” has been compiled for professional and student 


engineers who want their information in one 
volume. Designed for ease for use, with tables, 
diagrams, and charts. 


“PUMP ENGINEERING DATA” was assembled by experts to 
provide the most pertinent and 
up-to-date material for pump 
engineering. Substantially 
bound in maroon and gold—con- 
tains over 400 pages. 


ENGINEERING DATA” covers pumping problems encountered in build- 
ings, waterworks, sewage treatment plants, oil refineries, 
mines and quarries, irrigation, power plants, food and 
chemical plants, paper mills, and in many other applications. 








INC « Division of C. H. Wheeler Mfg. Co. 


ECONOMY PUMPS, 


Sedgley at 19th and Lehigh -« Penna. 


Philadelphia 32, 
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WN WANK EAL : 


“Daddy...draw me 
a Freedom’ 


“Susie thinks ’'m Rembrandt. 


“She’s not too bad at drawing cows or 
moons or pumpkins. But every time she 
hears a new word, she expects me to draw 
it for her. She doesn’t take mo for an 
answer ...so, for ‘Freedom,’ I drew her 
an American Flag and she was satisfied. 


“Later I thought: how else can you describe 
a word like ‘Freedom’? For instance... 


“When a churchbell peals in America, it 
rings Freedom. Every time we mark a 
ballot, it votes for Freedom. Each pay- 

check I get from Republic Steel is 
drawn on Freedom. Our newspapers 
have a rustle of Freedom to them. 


American School. The auto you drive is 
a deluxe Freedom model. All radio and 
TV sets are tuned in to Freedom. And 
every cop pounds a beat on Freedom 
Street . . . in America. 


“Sure, we like Freedom, and some govern- 
ments abroad don’t. But . . . watch out 
for the home-grown commies, socialists 
and hate-mongers among us who are 
trying to get us to turn our Freedoms 
over to the ‘State.’ Watch out, too, for 
wasteful splurging of public funds by 
the government . . . federal, state and 
local, alike. This is one sure shortcut to 
the loss of our personal Freedoms. 


“Y’know, our fathers passed along to us 
a pretty wonderful country ... with 
all the important Freedoms included. 
Wouldn’t we be pretty poor parents if 
we, in turn, handed over a socialistic, 
bankrupt America to our kids?” 


REPUBLIC STEEL 


Republic Building, Cleveland 1, Ohio 


ame 


Republic BECAME strong ina strong and 
free America. Republic can REMAIN 
strong only in an America that remains 
strong and free ...an America which owes 
much of its progress to the men and machines 
of its countless industries. And through these 
industries, Republic serves America. A good 
example can be found in the Roadbuilding 
Industry, responsible for the more than three 
million miles of highways that crisscross our 
nation from border to border and coast to coast. 
Steel earthmovers pave the way, followed by 
graders, mixers, forms, roadbed wire mesh, 
drainage pipe, guard rails . . . the list is long. 
All products of steel, much of which comes from 
the mills of Republic. 
7 « + 


For a full color reprint of this advertisement, 
write Dept. H, Republic Steel, Cleveland 1, Obio 
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CAR PULLERS, BARGE MOVERS 


ELECTRIC, GASOLINE, DIESEL 
Let Silent Hoist Car Pullers, electric, gasoline, and 
diesel driven Winches serve you. Power-driven Cap- 
stans, Gypsies, and single and double Winches for all 
materials-handling applications — rigging, skip hoists, 
maintenance, construction, cable ways, etc. 
CAPSTAN DRUM WINCH 
6 Sizes: 4 Sizes: 
Draw Ber Pull Copecitios _ 
2,000 Ibs. 6,000 Ibs. 
6,000 Ibs. 12,000 Ibs. 
12,000 Ibs. 24,000 Ibs. 
18,000 Ibs. 40,000 Ibs. 
22,000 Ibs. 
30,000 Ibs. 


NEW BROWN & SHARPE 
HAND SCREW MACHINES 





Mfrs. of KRANE KAR Swing-Boom Mobile Cranes, LIFT-O-KRANE 
Fork Lift Trucks, Cranes for Motor Trucks, Capstans, Gypsies, 
Single and Double Drum Winches, Coal Slicer Hoists. 


ILENT HOIST & CRANE Co. 


74 63 St., Brooklyn 20, N. Y. 











Handle Short-Run Jobs More Profitably 


Nos. 00, 0 and 2 Brown & Sharpe Hand Screw 
Machines produce small-quantity bar-stock and sec- 
ond-operation jobs with high economy and efficiency. 
Write for detailed literature on these modern cost- 
cutting machines which take stock from %” to 1” 
diameter. Brown & Sharpe Mfg. Co., Providence 1, 
Rhode Island, U.S.A. 


BROWN & SHARPE "> 
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vantages over the aluminum and 
bronze blowers it replaces. It is un- 
affected by the chemical agents that 
attack the metals. Hence, it is de- 
sirable on motors used in refineries, 
chemical plants, and process indus- 
tries where corrosive atmospheres 
may be present. 

The plastic blower is as much as 
one third lighter in weight than its 
metal counterparts. While this may 
be but a matter of a few ounces, the 
reduction of inertia where frequent, 
rapid reversals are required is 
worthwhile. Preliminary tests indi- 
cate that the plastic blower has bet- 
ter resistance to abrasion than its 
predecessors. These advantages are 
obtained without sacrifice in blower 
performance. The blower has suc- 
cessfully passed overspeed tests at 
four times normal speed. 


New H-C Engine 

The General Motors Research 
Laboratories recently announced 
its new “19XX” high compression 
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engine to the nation’s leading 
petroleum refiners. This V-8 en- 
gine with a twelve-to-one compres- 
sion ratio, when mounted in a 1951 
standard Cadillac chassis, regis- 
tered 29 miles per gallon at thirty 
miles per hour, 27.6 m.p.g. at forty, 
and 20 m.p.g. at seventy. In sim- 
ilar tests, a 1951 Cadillac with the 
stock 7.5-to-1 compression ratio 
V-8 engine of the same size, but 
lower horsepower than the “19XX” 
engine, gave 19.8 m.p.g. at forty 
miles per hour. This engine is rated 
as one of the most efficient in the 
automobile industry today. 

Difference in the performance of 
the two engines was attributed to: 

1. Combination of an increased 
compression ratio and an improved 
Hydramatic transmission unit 
coupled with the “19XX” engine. 

2. Fuel of a higher octane rating 
than is today available for com- 
mercial use. 

The “19XX” engine plus the new 
transmissions and higher octane fuel 
could easily result in savings on fuel 
of thirty percent or more over pres- 
ent day fuel consumption. 


Detergents II 
(Continued from page 14) 


pounds per square inch and temper- 
atures in the neighborhood of 150 
to 200°C are required for an econo- 
mical conversion. At the comple- 
tion of the reaction, the catalyst is 
removed from the charge in filter 
presses. If the composition of the 
resulting oil meets the control speci- 
fications, it is ready for splitting. 


Fat Splitting—The Colgate-Em- 
ery process, referred to previously, 
is employed by Armour to split 
the fats into glycerol and fatty 
acids. Pressures of about 650 
pounds per square inch gage and 
temperatures of about 245°C are 
used. Automatic controls regulate 
temperatures, pressures, and flow 
rates. The splitting column is 3 
feet in diameter and 67 feet high, 
and is made of low-carbon steel. 


The fats enter the column at the 
bottom through a sparge ring which 
breaks them up into tiny droplets 
so that large specific surfaces will 


(Continued on page 50) 
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Which of these 
Refractories 
‘ withstands the 
Highest 


temperature? 





If you answered “Stabilized Zirco- 
nia*” you re right up to the minute on the 
latest developments in the refractory in- 
dustry. Norton Fused Stabilized Zir- 
conia .. . an amazing new refractory... 
withstands temperatures up to 4500°F, 
Because it makes higher temperature 
ceilings possible, Norton Stabilized Zir- 
conia opens the doors to new technical 
advances in the processing field .. . has 
already speeded up gas synthesis pro- 
duction by a profitable margin. 


Other Extraordinary 
Properties 


No other refractory offers such an un- 
usual combination of properties. Norton 
Stabilized Zirconia has a surprisingly 
low thermal conductivity. In spite of the 
fact that its specific gravity is twice that 
of fire clay brick, its thermal conduc- 
tivity is only 6 (English Units) as com- 
pared with fire clay’s 12, fused alumina’s 
20+ and silicon carbide’s 50+. 


Even more amazing is the electrical 
resistivity of Norton Fused Stabilized 
Zirconia ... ranging from 2300 ohm- 
cm at 1300° F to 0.37 ohm-cm at 4000°F. 
Yes, it’s just the opposite to the usual 
rule that resistance increases with the 
temperature. 


Equally valuable to processing indus- 
tries is the chemical stability of Norton 
Stabilized Zirconia, manifested in its 
ability to resist both oxidizing and reduc- 
ing atmospheres at high temperatures 
and its chemical inertness in contact 
with titanates. 


Thinking of Your Future? 


First to produce Fused Stabilized 
Zirconia in commercially significant quan- 
tities, Norton keeps on “making better 
products to make other products better” 
through constant work on new develop- 
ments. To do this requires new ideas and 
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fresh approaches in the field of research 

. a hint to young engineers and chem- 
ists. When you think of your future, 
think of Norton. 












New Bulletin 


describes the amazing x ? 
properties of Norton Neil Ault, Ph.D., Ohio State '50, measures the re- 
Fused Stabilized Zirconia sistance fo deformation: of Crystolon® (SiC) re- 
in full detail. Write for a ies at high temperatures in multiple load 
free copy. test furnace. 


*Trade Marks Reg. U. S. Pat. Off. and Foreign Countries 











(aking better products ‘omake of 
: mene, Zp stinoine wneets Goes 


ij OF] GRINDING & LAPPING MACHINES 





REFRACTORIES CERAMIC sorraes PLATES. 








EMINENT 
CORNELLIANS 


Ostrander Elms led a_ blighted 
life. From the time the little boy in 
knee pants learned the difference 
between up and down, his unfor- 
tunate existence was a succession of 
upsurges and downfalls. Through- 
out his life, his friends knew of his 
approach by listening for the lonely 
whistle of the winds past his angular 
features, or for the flapping. of his 
clothes in the wintry breezes. The 
little man who now rests beneath a 
simple, sturdy little stone beside 
East Avenue was a friend to all and 
a friend of all, but he never knew 
the sensation of happiness. 

Because of a series of misfortunes 
too long and characteristically 
monotonous to relate, he survived 
to enter Cornell with the class of 
1880, and soon became the favorite. 
People deferred to him because of 
his superior manners, gait, and in- 
effectuality. Unpreturbed by the 
constantly raging elements about 
him, he stepped carefully over the 
friendly chipmunks he met to and 
from classes. Tameness, generosity, 
and fair play were of his essence; he 
never kicked a chipmunk without 
giving previous warning. 

And yet, when he graduated still 
with his class in E.E., no one guessed 
that his end would be as spectacular 
as it was. He had made many 
friends among all the strata and 
classes of teachers, students, and 
unbruised chipmunks, and every 
one of them was glad to see him go. 
Such was the first Armistice Day. 

Plunged into the worries and 
squabbles of the Outside World, he 
quickly showed his inherent quali- 
ties by successively progressing 
from hole to abyss to nadir. In all 
of these wanderings he remained 
the simple, unaffected sole that he 
was, never asking, never giving, cer- 
tainly never receiving, but punting 
chipmunks with the same warning 
and geniality. 

He tried door-to-door selling, but 
was a failure. He tried electrical en- 
gineering, but was no success. He 
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tried politics and became a can- 
vasser, but quit because the opposi- 
tion party gained too many votes. 
Poor Ostrander Elms, stumbling 
along with his brief-case, dreamed 
of the day when he would make his 
big splash in the world, when he too 
could spread his wings and soar like 
the albatross. 

He felt the surgings of greatness 
come up within him. He had his 
head in the clouds—yes, Ostrander 
Elms was getting there. Who could 
not have foreseen that this epitome 
of human greatness was to flash 
briefly across the heavens? Who 
did not believe that Elms was a man 
to fly in the face of convention, a 
man to bring his school glory, great 
honor, obscurity? Indeed, only an 
unmyopic sage could have seen all 
this. 

So we enter his middle years, pa- 
tiently plodding in his inspiring, 
yet blundering footsteps. And Elms 
takes a new turn. He branches out 
into the arts, literature, architec- 
ture, angling. He canoes across 
Beebe Lake, first white man to do 
so, and hurtles the vicious rapids of 
the Cayuga Inlet, and all the while 
to his proud Alma Mater brings 
credit, notice, derision. 

But all this dissatisfied him. He 
yearned for something higher and 
mightier, and perhaps, even flighty. 

It is, however, not of the petty 
quarrels that lesser men like him are 
involved in, not of the amazing 
quiet and stealth with which he got 
a wife, not even of his days on the 
chipmunk farm, or of his fight for 
vivisection, or the famous flight to 
Mexico, or of the dark and obscure 
poetry that emerged from the 
bowels of his later life, but of his 
untimely—and very characteristic 
—end. That we now speak. 

For Elms became, by profession, 
a mountain-climber, scaling all the 
major peaks of New York State, 
and stringing trunk lines up each of 
them. A mountain-climber, who, 
with his trusty helper Willem van 


Rijn, at last arrived at almost the 
peak of his career. 

Rijn and he stocked up on sup- 
plies, medicines, Confederate Flags, 
and other orological necessaries, and 
were scaling the east side of the 
mountain. But the going was slow, 
since his trembling made a secure 
grip difficult. And the old wheezing, 
picked up in the early college days 
while studying chipmunks in _ his 
well-heated dormitory room during 
the dead of Indian Summer, pre- 
vented his eyes from focusing long 
enough to enable him to see where 
he was going. But trusty Rijn led 
him on. 

He wheezed and trembled up the 
mountain, when, near the summit, 
Rijn demanded for himself the 
honor of standing upon the highest 
crag. Poor Elms quivered a refusal, 
his trembling feet touching off minor 
rockslides. At length Rijn grew 
irate, threw down his tongs, and 
assaulted Ostrander Elms, E.E. ’80. 
Our hero toppled to his feet, and 
tried to rise, but his friend-turned- 
turncoat, now baring the true color 
of his lining, did what we might 
have expected him to do, and acted 
in accord with the overwhelming 
trend of Elm’s life, and launched 
him from a precipice, after which 
our hero never made one of his 
characteristically impermanent up- 
surges. Such was the end of Os- 
trander Elms. 

Both searchers failed to find the 
body. 

Struck down in that untimely 
hour, Ostrander Elms forever sym- 
bolizes the finest in electrical engi- 
neering, mountain climbing, upstate 
New York politics, wallpaper de- 
sign, and like pursuits. His efforts 
will almost be a fitting monument 
to him. We can picture him now, 
punting chipmunks, dreaming of 
new mountains, new peaks, never 
foreseeing that catastrophe at the 
last moment of his life which was 
brought about by his trusted friend 
from Rotterdam. 
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What's Happening at CRUCIBLE 





about special shape type steel 











Crucible special purpose steel 
for type character application 





The development of cold rolled special shape type steel is one 
of Crucible’s important contributions to the business machine 
industry. A major part of the type characters used for the manu- 


facture of typewriters are made from this special shape. 


Here’s the step-by-step process: 

1, Cold rolled spe- 2. The type slug 
cial shape pro- Se cut from the speci- 
duced by Crucible. al shape material. 


3. The wings of 
the type slug are 
bent down and 
taper formed to- 
ward the edges. 


4, The type char- 
acters are co 
swadged on the 
solid edge of the 
bent type slug. 








CRUCIBLE 








52 yoaes of | Fre] soolmaking 


Midiand Works, Midland, Pa. ° Spaulding Works, Harrison, N. J. 
National Drawn Works, East Liverpool, Ohio «* Sanderson-Halcomb Works, Syracuse, N.Y. « Trent*Tube Company, East Troy, Wisconsin 
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6. The finished 
med off after the type ready for 
swadging opera- hardening, plat- 
tion. ing and soldering 
to the type bar. 


5. The flash‘trim- 


The production of €rucible steel for this job is the result 
of engineering and practical know-how combined with a 
special method of manufacture to assure a homogeneous 
microstructure for maximum forming properties, excel- 
lent surface characteristics for good die life, and close 
accuracy control for all dimensions of the shape. 


The production of type steel requires the ‘use of small 
precision rolling mills equipped with shaped rolls and 
operated by skilled workmen. During preliminary and 
final inspection, shadowgraph equipment *is constantly 
used to check for size accuracy. 


Asa result of its outstanding quality, Crucible’s special 
shape type steel is constantly in demand and used by 
leading typewriter manufacturers. 


Shadowgraph Operation: 


Since micrometer measurements are im- 
practical due to the shape, the shadowgraph 
is used to measure shape and size .. . mini- 
mum and maximum tolerances. The shad- 
owgraph is a projection, greatly magnified 
--.on a calibrated screen...of the sample. 





If you have a requirement for special steels—check with 
Crucible. Feel free to draw on the experience of our 
metallurgists and engineers. Crucible Steel Company of 
America, General Sales and Operating Offices, Oliver 
Building, Pittsburgh, Pa. 


first name in special purpose steels 





Park Works, Pittsburgh, Pa. . Spring Works, Pittsburgh, Pa. 
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Detergents II 


(Continued from page 46) 


be available for hydrolysis. The 
small fat globules rise through gly- 
cerol-rich aqueous solution or 
“sweet water” which collects at the 
bottom of the column. During their 
ascent, the globules become pro- 
gressively warmer, and_hydroly- 
sis begins when they reach the fat 
phase. Heat is supplied by steam 
at 245°C which enters through 
sparge rings at the top and bottom 
of the column. Water enters at the 
top and is heated by direct con- 
tact with the hot fat. The finely 
dispersed water falls through the 
mixture of fats and fatty acids, ef- 
fecting hydrolysis. 

The acids from the splitter pass 
directly to a storage tank to await 
distillation. 


Refining of Fatty Acids—The 
degree of distillation of the split 
fatty acids depends upon the speci- 
fications of the products desired. 
Three bubble-plate columns com- 
prise the still system and_ these 


columns are designed for a low pres- 
sure drop. The three columns op- 
erate at constant pressure, the first 
column operating at 40 mm, and 
the second and third at 5 mm. The 
maximum base temperature of all 
three is 250°C. Most of the dis- 
tillate from the first column is re- 
turned as reflux; the small amount 
withdrawn consists mainly of the 
acids in the lower boiling range. 
This cut, often called the “odor cut” 
contains unsaponifiables. The resi- 
due goes to the second column where 
a second cut is withdrawn. Similarly, 
the residue from this column is 
run down to the third column 
which is directly below it, and the 
third and last cut is taken. The 
residue is sent to the stearine pitch 
tank. 

The still system can handle 3500 
pounds of fatty acids feed per hour. 

Nitrile Preparation—The am- 
moniation tower is a bubble-plate 
column. It is connected to a shell- 
and-tube condenser directly above 
it. This condenser provides reflux 
for the tower and preheats the en- 





partners in creating 


@ There's a K&E slide rule for every purpose. Whether designed 
to meet the modest needs of the beginner or the exacting require- 
ments of professionals, all K&E rules feature “built in’ accuracy 
and reflect the skill and craftsmanship of America’s most experi- 


enced slide rule manufacturer. 


KEUFFEL & ESSER CO. 


«sv. 1067 


NEW YORK * HOBOKEN, N. J. 
Chicago ® St. Louis * Detroit * San Francisco * Los Angeles * Montreal 
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tering fatty acids. The incoming 
fatty acids pass through the con- 
denser tubes and enter the column 
at one of the lower plates. The re- 
flux stream from the condenser 
enters the column at the top plate. 
It is here that the reaction with 
ammonia takes place along with 
some nitrile formation. The residue 
from the column is sent to a small 
pitch tower where all fatty acids 
and ammonium compounds §are 
stripped out by the incoming am- 
monia and are carried back to the 
ammoniation tower. The residue of 
the pitch tower is marketed as nit- 
rile pitch. 

The product leaving the reaction 
tower through the reflux condenser 
is vapor form is composed of ni- 
triles, fatty acids, and ammonia. 
After being reheated in a super- 
heater, the mixture enters the con- 
verter, which is a_shell-and-tube 
unit with an aluminum oxide cat- 
alyst packed in the tubes and 
Dowtherm circulating in the shell 
to provide the necessary heat for 
reaction. The entering mixture is 
mostly converted into nitriles, the 
vapor phase product analyzing less 
than 0.5% unconverted fatty acids, 
ammonia, and water. 

The mixture leaves through the 
bottom of the converter and is sent 
to a small bubble-plate stripping 
column. Water and ammonia are 
removed from the crude _ nitriles. 
The ammonia is recovered and sent 
back to the ammonia system; the 
water is discarded. The crude nit- 
riles are withdrawn from the bot- 
tom part of this stripper and are 
either sent to storage or to a vacu- 
um fractionating still for further 
refinement. 


Amine Preparation—As_ men- 
tioned previously, hydrogenation 
vessels are used for the conversion 
of nitriles to amines. The catalyst is 
Raney nickel. A temperature of 
150°C has been found best for the 
conversion with hydrogen vapor 
pressure of around 200 pounds per 
square inch. Yields of about 85% 
primary amine are realized under 
these conditions; the balance is 
composed of secondary and tertiary 
amines. 

The amines are distilled from a 
pot still through a single column of 
two or three plates; the still merely 

(Continued on page 52) 
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“On Target” ‘Today 


demands 
electronic computations 


Today’s gunnery is a far cry from the days of slugging This booklet — “Engineering at Arma” — emphasizes the 
it out at close ran ge —it deman ds split-sec ond importance of engineers, physicists and mathematicians 


at Arma. You may find it the prologue to your career. Write 
solutions to constantly varying, increasingly complex for your copy to Engineering Division, Arma Corporation, 
mathematical problems. Only continuous 254 3éth Street, Brooklyn 32, N. ¥ 
engineering advances in electronic instrumentation can 
accomplish this feat. 

Thirty-four years of outstanding engineering 
design and precision manufacture have gone into Arma’s 





leadership in this vital supply link to our nation’s 

Armed Forces. Through specialized knowledge in ARM A CORPORATION 
electronic instrumentation, in the years to come 254 36th Street, Brooklyn 32, N. ¥ 

Arma will contribute even more significantly to our SUBSIDIARY OF AMERICAN BOSCH CORPORATION 
industrial and military might. 















QUALITY 7| 8) VIN PRECISION 
PIONEERING IN INSTRUMENTATION FOR 34 YEARS (ARMB) 
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/n the development of a new jet engine, 


difficulty was encountered due to the intense heats. 
Since the engine generated temperatures as high as 
400°F., even usual heat-resistant insulations on the 
ignition wires would not stand up. 

Okonite researchers were consulted on the problem. 
Their investigations led them to recommend Okotherm, 
an insulation of remarkable heat-resisting qualities, 
made by Okonite. Okotherm retains its dielectric 
strength over an extremely wide range of temperatures, 
and was consequently the first electrical cable to gain 
approval for the new engine. 


Tough jobs are the true test of electri- 
cal cable... and installations on such 
jobs usually turn out to be Okonite. 


i 
s] be ¥ E boa insulated wires and cables 
» ntl 





Barnes Hall 





Valentines Day 


Make the Co-op headquarters for your valen- 
tines. Whether you prefer comic or serious, you 


will find one to fit each person on your list in 
the wide assortment in our Gift Department. 


For special gifts, we have beautifully wrapped 
boxes of candy by Whitman and Candy Cup- 
board. There are many different designs and 
sizes from which to choose and a complete range 


of prices to fit all purses. 


THE CORNELL CO-OP 


February 14 


On The Campus 
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Detergents II 


(Continued from page 50) 


removes small amounts of second- 
ary and tertiary amines present. 
After distillation, the amines are 
pumped to storage tanks. 


Quaternary Ammonium Salt Pre- 
paration—At the present time 
these salts are being produced at 
Union Stock Yards in Chicago. 

An ordinary steam-jacketed au- 
toclave with height four times its 
diameter converts amines to quat- 
ernary ammonium compounds. It 
has internal cooling coils, and the 
necessary agitation is provided by 
a mechanical stirrer. 

The plant has two of these reac- 
tors, each capable of holding 15,000 
pounds of the finished product. The 
amount of time required to produce 
one batch varies with the salt be- 
ing produced. As much as forty 
hours may be required, but the 
usual time is about twenty-four. 


Aqueous caustic soda (50-60% ), 
anhydrous liquid methyl chloride, 
and the alkyl amine are pumped 
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through flow raters (rotameters) 
in stoichiometrical amounts into 
the autoclave along with some iso- 
propyl alcohol. The pressure is 
gradually allowed to reach 50 
pounds per square inch. The re- 
action is encouraged by heat sup- 
plied by the steam. The tempera- 
ture is kept between 185 and 210°F. 
At the end of the reaction, the 
steam is turned off and the mix- 
ture is cooled. The isopropyl] alcohol 
is a diluent. 

The reaction products are then 
removed through the bottom of the 
autoclave and are sent directly to 
a filter press where the solid sodium 
chloride is removed. This press has 
about fifty plates and frames. 

These quaternary ammonium 
compounds are marketed by Ar- 
mour under the trade-mark Ar- 
quads, and are produced in mix- 
tures of mean molecular weights 
ranging from 264 to 585. They are 
dispersible in water or alcohol and 
those of higher molecular weight 
in some organic solvents. They are 
cationic surface-active agents and 


possess strong batericidal and fun- 
gicidal activity. 

Arquads (alkyltrimethylammon- 
ium chlorides) are solids having no 
definite melting point. This is readi- 
ly explainable because the fatty 
acids from which the amines are 
prepared are not completely sepa- 
rated during their processing. Thus, 
a mixture of amines will produce a 
mixture of quaternary ammonium 
salts. Generally speaking, Arquads 
begin to soften at 70°C and de- 
compose at about 180°C. Armour 
manufactures seven of these mix- 
tures of compounds. 

At the present time, there are 
probably not more than 100 cationic 
detergents available on the mar- 
ket, but the industry. is rapidly ex- 
panding. Out of the research lab- 
oratories of companies and univer- 
sities throughout the world, we may 
expect to find three types of im- 
provement: (1) improvements in 
the conventional type of detergent 
today; (2) improvements by add- 
ing properties not now possessed 
by synthetic detergents; and (3) 
changes in physical form. 


THE CORNELL ENGINEER 








THE DU PONT 


DIGEST 
















SEEKING new ways to coat plastic on wire: 
Carl Hellman, B.S.Ch.E., Syracuse ’50; and 
J.M. McKelvey, Ph.D.Ch.E.,Washington’50. 















The fields of research and development 


Research and development work in 
chemical engineering often overlap 
at Du Pont, except where the re- 
search is fundamental. 

The chemical engineer occupied 
with fundamental research is chiefly 
concerned with basic studies of unit 
operations and processes involving 
reaction kinetics, thermodynamic 
properties of fluids, high-pressure 
techniques, equilibrium studies, heat 
transfer and the like. Such studies 
often lead to lower-cost manufactur- 
ing processes. Some recent projects 
in fundamental research have been: 
1. A study of fluidized catalyst re- 
action units including degree of fluid- 
ation, temperature uniformity, cata- 
lyst activity and life, and conversion 
of feed gases. 


2. Studies of the fundamental trans- 
fer relations between phases, for in- 
stance, gas and liquid, in reacting 
materials. 


Apart from the chemical engineers 
engaged in fundamental research, 





MEASURING pore-size distribution of porous 
media used in filtration: Harold P. Grace, 
B.S.Ch.E., Univ. of Pennsylvania ’41; and 
Nym K. Seward, B.S.Ch.E., Lehigh U. ’47. 
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invite ingenuity of the chemical engineer 








there are many groups working in 
applied research and development. 
In fact, this is the major part of the 
chemical engineering work done at 
Du Pont. Here are examples of the 
literally hundreds of unusual prob- 
lems they have solved: 


1. Designing equipment for produc- 
ing pure silicon at 1000°C. (Though 
one of the starting compounds is 
highly corrosive, only spectroscopic 
traces of impurities can be tolerated.) 
2. Developing a high-pressure liquid- 
phase process to replace the stand- 
ard dry method of producing sodium 
azide formerly employed. 

3. Designing a continuous flow, gas- 
liquid reactor for use in making a 
fiber intermediate under pressure. 


4. Developing, from laboratory re- 
search results, a process for large- 
scale production of complex poly- 
meric materials used in the manu- 
facture of color photographic film. 


These examples can only hint the 
variety and originality of problems 


M.S.Ch.E., University of Michigan ’50, 





INSPECTING a new type of high-pressure reactor: 
Robert J. Stewart, B.S.Ch.E., Rensselaer Poly- 
technic Institute ’50; and Henry Smithies, 


[ SECOND OF A SERIES ] 








constantly arising at Du Pont. They 
indicate the challenge as well as the 
broad opportunity awaiting the tal- 
ents and ingenuity of the young 
chemical engineer who wants a ca- 
reer in research and development. 


NEXT MONTH —The chemical engi- 
neer’s role in plant operation at Du Pont 
will be discussed in the third article in 
this series. Watch for it! 





SEND FOR your copy of “The 
Du Pont Company and the Col- 
lege Graduate.”’ Describes oppor- 
tunities for men and women with 
many types of training. Address: 
2521 Nemours Bldg.,Wilmington, 
Delaware. 











REG. U.S. PAT. OFF 
BETTER THINGS FOR BETTER LIVING 
- +» » THROUGH CHEMISTRY 





Entertaining, Informative — Listen to “Cavalcade of 
America,” Tuesday Nights, NBC Coast to Coast 








STUDYING plate in stainless-steel tower used to 
determine efficiency of designs: C. M. Gamel, 
Jr., 8.M.Ch.E., M.1.T.’48; and J. B. Jones, 
M.S.Ch.E., University of Michigan ’46. 
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HERE’S HELP FOR YOU! 


Wrico Lettering Set 


Made by Eugene Dietzgen Co. and 
‘ ie Be containing three Templets—One caps, 
provides the muscle one lower case, and one of numbers. 
for a unique Sizes Ye” to 1%”—And your choice of 
vertical, slant, adv. style and script. 


airborne duster Doric Lettering Set 


One templet—with three cap sizes and 
one numbers—vertical only. 


Cross-section paper 


All kinds of cross-section paper are in 
stock at the Triangle for your selection. 





We wish you luck in the second term. 
TRIANGLE 
BOOK 
CO-OP 


Evan J. Morris, Proprietor 

When the manufacturer of this crop-dust- 412 College Avenue Sheiden Court 
ing helicopter wanted to transmit power 
from the accessory gear box to the insecti- 
cide pump, mounted some distance away, 
he chose an S.S.White flexible shaft to do 
the job. As the diagram shows, the shaft 
provides a simple one-piece coupling that 
can be readily run around intervening 
struts and frames. 




















* * * x 


Many of the problems you'll face in indus- N O R T O N 


try will involve the application of power 
drives and remote control with the em- : : 

phasis on low cost. That’s why it will pay Printing Go. 
you to become familiar with S.S.White 
tlexible shafts, because these “Metal 
Muscles”® represent the low-cost way to 
transmit power and remote control. 


317 E. State St. 


SEND FOR THIS FREE 

FLEXIBLE SHAFT BOOKLET... 
Bulletin 5008 contains 
basic flexible shaft data 
and facts and shows how 
to select and apply flexible 
shafts. Write for a copy. 


nc fhte INDUSTRIAL Saas 


DENTAL MFG. CO. Q- iw C, (East 40th St.___ 




















NEW YORK 16, N. Y 
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Atlanta, 934 Avon Ave * Boston, 51 Sleeper St * Chicago, 5525 W. R 
Clair Ave, N.E, * Denver, 4801 Jackson St * Detroit, 915 Fisher Building * Mi 
*% New York, 19 Rector St * Odessa, Texas, 1920 E. 2nd St * Philadelphia, 230 Vine St * San Francisco, 1740 17th St * Seattle, 900 1st 


Manufacturers counton Roebling 
for absolutely uniform quality 


FOR FLAPPER VALVES, shoe shanks, measuring 
tapes! For steel rules, curtain springs, snap springs, 
lock springs, drop wires, sinker steel and a thousand 
and one other exacting uses, Roebling high carbon 
flat mechanical spring steel is unsurpassed. 
Roebling has one of the largest specialty wire 
mills in America, and our complete facilities for 
producing flat spring steel give us positive control 
over every phase of production. The final product is 


dimensionally and mechanically uniform . . . cuts 
down machine stoppages . . . minimizes rejects. 
And Roebling flat spring steel is made in a wide 
range — annealed, hard rolled untempered; scaleless 
tempered; tempered and polished, blued or strawed. 

Roebling technicians are always glad to help 
choose the right flat spring steel for top efficiency in 
any given application. John A. Roebling’s Sons 
Company, Trenton 2, N. J, 





i, 3253 Fredonia Ave * Cleveland, 701 St. 





Blvd * Los Angeles, 216 S. Alameda St 





Ave, S. * Tulsa, 321 N. Cheyenne St * Export Sales Office, Trenton, N. J. 
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STRESS ad S7RAlNo. 


In an industrial engineering exam 
last spring the following question 
was asked; “Who are (or were) the 
Gilbreths ?” One young ME answer- 
ed thusly: 

The Gilbreths were motion and 
time study They had 
twelve children. 


experts. 


My parents told me not to smoke; 
| don’t. 

Or listen to a dirty joke; 
| don’t. 

They make it plain | mustn’t wink 

At pretty girls or even think 

About intoxicating drink; 
| don’t. 

Wild youths chase women, wine, 
and song; 
| don’t. 

I've kissed no girls, no, not a one; 

| do not know how it is done; 

You wouldn’t think | have much 
fun 


| DON’T!!! 


Father: If I ever catch you with 
my daughter again, I'll shoot you. 
Young man: I’ll lend you the gun. 


To woman; the only loved auto- 
crat who elects without voting; 
governs without law; and decides 
without appeal. 


Student: Have you any four volt, 
two watt bulbs? 

Clerk: For what? 

Student: No, two. 

Clerk: Two what? 

Student: That's right. 


Coed: Darling, would you still 
think I was beautiful if I didn’t 
wear all these nice clothes? 

ChemE: Let’s decide.that ques- 
tion now! 
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All the animals boarded Noah's 
ark in pairs—all except the worms, 
who came in apples. 


The ME at work with a saw and 
hammer when his neighbor came 
over. 

“How’s the wife?” he asked. 

“Pretty sick.” 

“That her coughin’?” 

“Hell no—thts ts a dog house.” 


And then there’s the farmer who 
was looking for the needle in the 
haystack because that’s where his 
daughter did all her fancy-work. 


A minister, while visiting one of 
his flock who had been a sailor, 
heard the parishioner’s parrot make 
a few remarks in the way that only 
a sailor’s parrot can. Very much 
embarrassed, the ex-satlor apologiz- 
ed. The minister said that he had a 
parrot which prayed all the time, 
and made the suggestion that his 
parrot might be a good influence on 
the satlor’s bird. The sailor agreed 
and so the minister brought his 
parrot over the next time to spend 
a while with the other bird. 

When the sailors parrot saw 
the addition to his cage, he immedt- 
ately remarked, “How about a little 
loving, baby?” 

And the other answered, “What 
the hell do you think I’ve been pray- 
ing for all these years?” 


Many a sober-faced lamb goes 
riding in the moonlight and comes 
home with a sheepish grin on her 
face. 


I serve one purpose in this school 
On which no man can frown. 

I quietly sit in every class 

And keep the average down. 


The Good Samaritan 
What's happened to good old Atlas? 
He took it on the lam, 

And left his world supporting job 
To good old Uncle Sam. 


BRAIN TEASER: 

With many apologies, we'd like 
to correct the answer given to the 
SEND MORE MONEY brain 
teaser of the December issue. Our 
chief problem-solver must have 
been asleep at the switch, but John 
C. L.. Fish, C.E. 92 sent us the 
correct answer: 

9567 
1085 


10652 

Here is this month’s brain teaser: 
A car going 30 mph leaves Ithaca 
headed for Geneva, a distance of 
45 miles away, exactly as a car 
leaves Geneva for Ithaca going 15 
mph. At the time that the car left 
Ithaca, there had been a bee sitting 
on the hood ornament, but he took 
off, and flying at 50 mph, he flew 
up the road to Geneva, where he 
met the car coming from Geneva, 
whereupon he reversed his direction, 
and flew in the direction of Ithaca, 
until he met the car coming from 
Ithaca, and reversed his direction 
once more, etc. The problem: How 
far had the bee flown by the time 
the two cars passed each other? 

Answer to last month’s_ brain 
teaser: 
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n the laboratory, in the drafting room, on Con 

the production line, photography has become 

a most important tool. It records fleeting instru- 

ment traces for study. It examines metal structure 

through electron micrography, x-ray diffraction, and patra iipevai rt sats s00t 

microradiography. flight. Strain gages pick up bending at 

The use of photography in engineering, business, and wie coy eine eee — 

industry is increasing steadily. This has led graduates in the as fast as it happens. 

physical sciences and in engineering to find positions with 

the Eastman Kodak Company. If you are interested, consult 

your placement office about arranging an interview with 

an Eastman representative, or write direct to Business and 

Technical Personnel Department, Eastman Kodak Company, 

Rochester 4, N. Y. 


FUNCTIONAL PHOTOGRAPHY 


serves industrial, commercial, and scientific progress 
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The Program includes assignments in machine operation and production functions. 


Introducing 


THE NEWEST MEMBER OF THE G-E TRAINING FAMILY 


A Program for Developing Manufacturing Leaders 


At General Electric, with its 200,000 products, 
millions of dollars must be spent annually for ma- 
terials alone . . . and more than 100,000 people in 119 


plants comprise its manufacturing organization. 


WHAT MANUFACTURING IS 

Manufacturing comprises all the activities essential to 
translating engineering designs into finished products. 

This means that there are satisfying, rewarding careers 
in manufacturing supervision and as technical specialists 
in such important areas as purchasing, manufacturing 
engineering, production, and wage rate work, and in the 
specialized functions within each one. These include tech- 
nical specialties: value analysis, materials handling, opera 
tion planning and methods analysis, inventory control, and 
motion time study. 

Men holding such jobs are finding them challenging 
because of the skills, imagination, and understanding they 
require... are finding them rewarding in professional 


prestige and personal achievement. 


AIMED AT THE NEED 


lo train men for such positions is the objective of the 


Manufacturing Training Program, newest member of the 
well-known group of comprehensive Company-wide train- 
ing programs —T est, Chemistry and Metallurgy, Physics, 
Business Training, and Advertising. 

At the conclusion of the Program, members fit into 
some phase of General Electric manufacturing, with their 
on-the-job progress being carefully followed to assure the 
most effective utilization of their skills. Recently, our 
G-E manufacturing groups surveyed their future leader- 
ship requirements. Within the next five years, their needs 
for new leaders in direct supervision alone will excced 
1300 men! 


OPPORTUNITY... AND YOU 

Ifa career in manufacturing at Genera! Electric interests 
you--and if you have a technical education or a general 
education with marked technical emphasis—talk with the 
General Electric representative when he visits your 
campus. Meanwhile, send for our booklet that describes 
G-E manufacturing and the program in detail. Please 
address your request to Dept. 283-23, General Electric 
Company, Schenectady, N. Y. 
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